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vkSj ftjdksu&eksuktkbV Hkw&dkykuqØe

3.1.2	  nf{k.kh Hkkjr ds ukxjdksby CykWd esa fu;ksizksVsjkst+ksbd eksfQd eSXekfVTe vkSj xksaMokuk dksfytuy 
vkWjkstsuh ds fy, blds fufgrkFkZ

3.1.3	  e/; enqjS CykWd] nf{k.k Hkkjr ls esfQd xzSuqykbV~l dh vk;q vkSj isVªkstsusfll % {ks=h; VsDVksfuDl ij 
izHkko

3.1.4	  Jh’kSye DokVZtkbV lajpuk] dMIik ?kkVh] Hkkjr dh isVªksxzkQh] Hkw&jlk;u vkSj MsVªkbVy ftjdkWu 
Hkw&dkykuqØe
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xgjkbZ dk vuqeku
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fodkl ds fy, fufgrkFkZ vkSj çksVsjkstksbd oSf’od ?kVukvksa ds lkFk lglaca/k
3.1.10	  ef.kdkiVuk ls ,d baMks&vjsfc;u iRFkj ds ,adj dh Hkw&jklk;fud mRifÙk Hkkjr ds e/;;qxhu leqæh 

O;kikj ij i;kZIr fooj.k
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funs’kd dh vksj lsfuns’kd dh vksj ls 

eq>s vkids le{k 2022&23 dh 
okf”kZd fjiksVZ çLrqr djrs gq,  

izlUurk gks jgh gS] ftlesa jk”Vªh; i`Foh 
foKku v/;;u dsanz ¼,ulhbZ,l,l½ 
dh mYys[kuh; ;k=k vkSj  

esaVy lzksr ds vkaf’kd fi?kyus ls cus Fks] tks nsj 
ls fu;ksçksVsjkstksbd ds nkSjku foLFkkfir gks x, 
Fks] ftlesa çksVsjkstksbd ?kVdksa dks ‘kkfey djus 
okys fi?kyus okys lzksrksa ls eSXek dk mRiknu gqvk 
FkkApwuk iRFkj dh ihch&ihch MsfVax ls irk pyrk 
gS fd e/; Hkkjr ds dyknxh csflu esa teko 
,fM;kdju dky rd tkjh jgkA ;g LFkkfir 
fd;k x;k Fkk fd dkljxksM fuekZ.k ds bvkslhu 
ryNV esa lzksr pêku dh [kjkc fo’ks”krk,a gSa] 
ftlds dkj.k gkbMªksdkcZu dk mRiknu ugha gks 
ldrk gS] Hkys gh ;g rsy foU;kl fuekZ.k foaMks 
esa ços’k dj x;k gksAegRoiw.kZ {ks= os/k’kkykvksa 
ds v/;;uksa ls ;g LFkkfir gqvk gS fd dSuksih 
fo’ks”krk,a feêh dh ueh dk ,d fo’oluh; ç‚Dlh 
gSaA 2018 vkSj 2019 esa if’peh ?kkV ij vR;f/
kd o”kkZ dh ?kVukvksa dh lw{eHkkSfrdh; fo’ks”krk,a] 
ftuds dkj.k dsjy esa cM+s iSekus ij ck<+ vkbZ] 
Åaps bykdksa ij ueh ds vfHklj.k dh ?kVuk dk 
lq>ko nsrh gS] ftlls ckny QVrs gSa vkSj Hkkjh 
o”kkZ gksrh gSA 

fofHkUu fo”k;ksa esa lg;ksx dks c<+kok nsus dh gekjh 
çfrc)rk gekjs laLFkku dh vk/kkjf’kyk cuh 
gqbZ gSA 2022&23 ds nkSjku] geus Hkkjr esa dbZ  
vuqla/kku laxBuksa vkSj fo’ofo|ky;ksa] tSls 
,uthvkjvkbZ] ,uvkbZvks] ch,lvkbZih] 
,lih,y&oh,l,llh] çslhMsalh fo’ofo|ky; 
vkSj iq.ks fo’ofo|ky; ds lkFk dbZ lg;ksxh 
ifj;kstuk,a ‘kq: dhaA Ýkal vkSj ;w,l, ds 
laLFkkuksa@fo’ofo|ky;ksa ds lg;ksx ls dqN i= 
Hkh çdkf’kr fd, x,A fof’k”V O;k[;ku J`a[kyk 
ds Hkkx ds :i esa] geus Hkkjr vkSj fons’k ds 
ç[;kr ‘kks/kdrkZvksa }kjk ckjg vkeaf=r okrkZ,a 
dhaA fiNys ,d o”kZ ds nkSjku ,ulhbZ,l,l dh 
vkarfjd lsfeukj J`a[kyk Hkh cgqr lfØ; jghA

geus fganh i[kokM+k] lrdZrk tkx:drk lIrkg 
vkSj varjjk”Vªh; efgyk fnol dk voyksdu fd;k 

miyfC/k;ksa dh ,d >yd is’k dh xbZ gSA funs’kd ds rkSj ij 
gekjs }kjk dh xbZ çxfr vkSj Kku vkSj uokpkj dh [kkst esa geus 
tks çHkko çkIr fd;k gS mls lk>k djus ds fy, eSa cgqr mRlkfgr 
gwaA ,d o”kZ esa] pqukSfr;ksa vkSj voljksa nksuksa dks fpfàr djrs 
gq, mR—”Vrk ds çfr gekjh vVwV çfrc)rk vkSj i`Foh foKku  
vuqla/kku dh lhekvksa dks vkxs c<+kus ds fy, gekjs leiZ.k ls 
çsfjr gksdj] gekjk laLFkku yxkrkj Qyrk&Qwyrk jgk gSA vkxs 
o”kZ 2022&23 ls gekjh xfrfof/k;ksa dh dqN eq[; ckrsa izLrqr 
dh xbZ gSaA

gekjs ‘kks/kdrkZvksa us lhekvksa dks vkxs c<+kuk vkSj fofHkUu fo”k;ksa esa 
egRoiw.kZ ;ksxnku nsuk tkjh j[kk gSA geus 80 lgdehZ&lehf{kr 
‘kks/k i= çdkf’kr fd, gSa] ftuesa ls 7 ‘kks/k i=ksadks muds  
lacaf/kr {ks=ksa esa vxz.kh ekuk x;k gSA gekjs ‘kks/kdrkZvksa us ,d iqLrd 
Hkh çdkf’kr dh Fkh vkSj ft;ksy‚ftdy lkslk;Vh v‚Q vesfjdk  
}kjk çdkf’kr if=dk fyFkksLQh;j ds ,d fo’ks”k vad dk 
laiknu Hkh fd;k FkkANg ‘kks/k v/;srkvksa dks ih,p-Mh- fMxzh ls 
lEekfur fd;k x;k] rhu ‘kks/kdrkZvksa dks lEesyuksa esa loZJs”B 
‘kks/k i= iqjLdkj feyk vkSj ,d ‘kks/k lg;ksxh dks uo dsjy 
iksLV&M‚DVjy Qsyksf’ki dk mn~?kkVu laLdj.k çkIr gqvkA 
i`Foh foKku ea=ky; ¼,evksbZ,l½ us ukjh Kku c<+s foKku igy 
ds Hkkx ds :i esa gekjh nks efgyk oSKkfudksa dh miyfC/k;ksa dk 
t’u euk;kA dbZ lgdfeZ;ksa dks if=dkvksa ds laikndh; cksMksaZ] 
fo’ofo|ky;ksa ds v/;;u cksMZ vkSj fofHkUu jk”Vªh; fo’ks”kK @ 
lykgdkj lfefr;ksa esa v/;{k @ lnL; ds :i esa dke djus 
ds fy, vkeaf=r fd;k x;k FkkA gekjs oSKkfudksa us fofHkUu 
laLFkkuksa @ lEesyuksa @ laxksf”B;ksa esa 24 vkeaf=r okrkZ,a nhaA 

,ulhbZ,l,l ds ‘kks/kdrkZvksa }kjk vuqla/kku ds {ks= esa 
fuEufyf[kr egRoiw.kZ ifj.kke crk, x, gSaAgekjs Hkw&jklk;fud 
vkSj Hkw&dkykuqØfed vkadM+ksa ls irk pyrk gS fd ukxjdksby 
Cy‚d ds ekfQd xzSU;wykbV~l ,d lcMD’ku&la’kksf/kr le`) 

funs’kd
 d

h vksj ls 
funs’kd

 d
h vksj ls 
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ls vkSj euk;kA ,ulhbZ,l,l us dsjy ds ikap leqnz rVksa 
esa lQkbZ xfrfof/k;ka pykdj Hkkjr ljdkj ds ^LoPN 
lkxj] lqjf{kr lkxj*& rVh; lQkbZ vfHk;ku dk usr`Ro 
fd;k vkSj lfØ; :i ls Hkkx fy;kA lalnh; jktHkk”kk 
lfefr dh nwljh milfefr us ,ulhbZ,l,l ds dk;ksaZ 
dk fganh esa ys[kk ijh{k.k fd;k vkSj ç’kfLr i= tkjh 
fd;kA

buesa ls dksbZ Hkh miyfC/k gekjs çfrHkk’kkyh ‘kks/kdrkZvksa] 
deZpkfj;ksa ds leiZ.k vkSj dM+h esgur vkSj gekjs nksLrksa 
vkSj Hkkxhnkjksa ds vVwV leFkZu ds fcuk laHko ugha gksrhA 
tSlk fd ge Hkfo”; dh vksj ns[krs gSa] ge vius fe’ku 

ds çfr çfrc) gSa vkSj vuqla/kku esa u, f{kfrt ryk’kuk 
tkjh j[ksaxsA

eSa fujarj leFkZu ds fy, lHkh i.k/kkjdksa] fo’ks”k :i 
ls ,evksbZ,l] dk gkfnZd vkHkkj O;ä djrk gwaA lkFk 
feydj] ge viuh lQyrkvksa dks vkxs c<+k,axs vkSj Kku] 
uokpkj vkSj lg;ksx ds ek/;e ls ,ulhbZ,l,l ds fy, 
,d mTtoy Hkfo”; dk fuekZ.k djsaxsA ,ulhbZ,l,l 
dh vksj ls] eq>s laLFkku ds lHkh ‘kqHkfpardksa ds lkeus 
;g okf”kZd fjiksVZ j[krs gq, csgn [kq’kh gks jgh gSA

M‚- T;ksfrjatu ,l- js
funs’kd] ,ulhbZ,l,l
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‘kklu‘kklu
lkafof/kd lfefr;kalkafof/kd lfefr;ka  
1- lkslk;Vh1- lkslk;Vh 

ekuuh; ea=h v/;{k
i`Foh foKku ea=ky;] Hkkjr ljdkj 

lacaf/kr oSKkfud ea=ky;] dsjy ljdkj  lnL;
esa çHkkjh ea=h
 
lfpo lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
 
lfpo lnL;
varfj{k foHkkx] Hkkjr ljdkj

Lkfpo lnL;
oSKkfud ,oa vkS|ksfxd vuqla/kku foHkkx] 
Hkkjr ljdkj
 
,evksbZ,l ;k lacaf/kr oSKkfud ea=ky;] lnL;
dsjy ljdkj dks laHkkyus okys foHkkx ds 
çHkkjh çeq[k lfpo
 
vij lfpo vkSj foÙkh; lykgdkj lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
 
Lka;qDr lfpo lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
 
M‚- g”kZ ds- xqIrk lnL;
iwoZ lfpo] egklkxj fodkl 
foHkkx @ i`Foh foKku ea=ky;] 
Hkkjr ljdkj
 
M‚- ih- ,l- xks;y lnL;
iwoZ lfpo] i`Foh foKku ea=ky;] 
Hkkjr ljdkj
 
M‚- ‘kSys’k uk;d] lnL;
iwoZ lfpo] i`Foh foKku ea=ky;] 
Hkkjr ljdkj vkSj funs’kd] jk”Vªh; mUur 

‘kklu
‘kklu
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v/;;u laLFkku] csaxyq#
 
M‚- ds- jk/kk—”.ku lnL;
iwoZ v/;{k] Hkkjrh; varfj{k vuqla/kku laxBu] 
csaxyq#
 
M‚- lrh’k jsìh lnL;
iwoZ lfpo] j{kk vuqla/kku ,oa fodkl foHkkx
 
M‚- ds- ts- jes’k lnL;
iwoZ egkfuns’kd] Hkkjr ekSle foKku foHkkx
 
funs’kd lnL; lfpo
jk”Vªh; i`Foh foKku v/;;u dsanz
 

2- ‘kklh fudk; ¼thch½2- ‘kklh fudk; ¼thch½

lfpo v/;{k
i`Foh foKku ea=ky;] Hkkjr ljdkj
 
vij lfpo vkSj foÙkh; lykgdkj lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
 
Lka;qDr lfpo lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
 
v/;{k lnL;
vuqla/kku lykgdkj lfefr & jk”Vªh; i`Foh 
foKku v/;;u dsanz
 
funs’kd lnL;
jk”Vªh; i`Foh foKku v/;;u dsanz
 
oSKkfud th @ gSaM dk;ZØe çeq[k & ,ulhbZ,l,l lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
 
ofj”Bre oSKkfud lnL;
jk”Vªh; i`Foh foKku v/;;u dsanz

çfrfuf/k] uhfr vk;ksx  lnL;

M‚- ,l- jktu lnL;
iwoZ funs’kd] jk”Vªh; /kqzoh; vkSj 
egklkxj vuqla/kku dsanz
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‘kklu
‘kklu 

M‚- dykpan lSu lnL;
funs’kd] okfM;k baLVhVîwV v‚Q fgeky;u ft;ksy‚th
 
M‚- fnus’k xqIrk lnL;
iwoZ egkfuns’kd] Hkkjrh; HkwoSKkfud losZ{k.k
 
M‚- çdk’k pkSgku lnL;
funs’kd] jk”Vªh; fjeksV lsaflax dsanz
 
ç’kklu çeq[k @ çHkkjh lnL; lfpo
jk”Vªh; i`Foh foKku v/;;u dsan
 
3- foÙk lfefr ¼,Qlh½3- foÙk lfefr ¼,Qlh½

vij lfpo vkSj foÙkh; lykgdkj v/;{k 
i`Foh foKku ea=ky;] Hkkjr ljdkj
 
funs’kd lnL;
jk”Vªh; i`Foh foKku v/;;u dsanz
 
funs’kd lnL;
Hkkjrh; m”.kdfVca/kh; ekSle foKku laLFkku
 
oSKkfud th @ gSaM dk;ZØe çeq[k & ,ulhbZ,l,l lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
 
ç’kklu çeq[k @ çHkkjh lnL;
jk”Vªh; i`Foh foKku v/;;u dsanz
 
lqJh egqvk iky lnL;
vfrfjDr mi fu;a=d ,oa egkys[kk ijh{kd
 
lqJh uh: vczksy lnL;
iwoZ lh,eMh ,oa funs’kd ¼foÙk½] us’kuy QfVZykbtlZ fyfeVsM
 
ofj”B foÙk vf/kdkjh lnL; lfpo
jk”Vªh; i`Foh foKku v/;;u dsanz
 
4- vuqla/kku lykgdkj lfefr ¼vkj,lh½ 4- vuqla/kku lykgdkj lfefr ¼vkj,lh½ 

çksQslj ryr vgen v/;{k
iwoZ dqyifr] d’ehj fo’ofo|ky;
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funs’kd lnL;
jk”Vªh; i`Foh foKku v/;;u dsan
 
oSKkfud th @ gSaM dk;ZØe çeq[k & ,ulhbZ,l,l lnL;
i`Foh foKku ea=ky;] Hkkjr ljdkj
 
M‚- ,l- jktu lnL;
iwoZ funs’kd] jk”Vªh; /kzqoh; ,oa egklkxj 
vuqla/kku dsan
 
M‚- dykpan lSu lnL;
funs’kd] okfM;k baLVhVîwV v‚Q fgeky;u ft;ksy‚th
 
M‚- fnus’k xqIrk lnL;
iwoZ egkfuns’kd] Hkkjrh; HkwoSKkfud losZ{k.k
 
M‚- çdk’k pkSgku lnL;
funs’kd] jk”Vªh; fjeksV lsaflax dsan
 
çks- blkd lSaVksl lnL;
izksQslj vkWQ ejhu ck;ksft;ksdSfeLVªh] 
;wfuoflZVh vkWQ xksFksucxZ] LohMu
 
M‚- ,l- ckyk—”.ku lnL;
çksQslj] ikafMpsjh fo’ofo|ky;
 
M‚- ih- ih- etqenkj lnL;
çksQslj] Hkkjrh; foKku laLFkku] csaxyq#
 
M‚- dqlkyk jktsanzu lnL;
çksQslj ¼lsokfuo`Ùk½] Hkkjrh; foKku laLFkku] csaxyq#
 
M‚- dapu ikaM lnL;
çksQslj] Hkkjrh; çkS|ksfxdh laLFkku] eqacb
 
ofj”Bre oSKkfud lnL; lfpo
jk”Vªh; i`Foh foKku v/;;u dsanz
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izLrkoukizLrkouk

izLrkouk
izLrkouk

,ulhbZ,l,l dh vuqla/kku xfrfof/k;ka ^^ft;ks Mk;usfeDl ,aM ljQsl çkslsl ¼th,lih½** fo”k; ds rgr dh tkrh 
gSa] tks Hkkjrh; IysV ds Hkw&xfrdh fodkl] rVh; çfØ;kvksa dh tfVyrkvksa] lrg ij ekStwn vkSj Hkwfexr ty foKku] 
oSf’od ifjorZu vkSj mlds çHkko] lrg ds fudV tyok;q ls tqM+h xfr’khyrk] egRoiw.kZ {ks= çfØ;kvksa vkSj çk—
frd [krjksa ij dsafnzr gSA ianzg vuqla/kku ;kstuk,a ftUgsa dsanz ds Ng vuqla/kku lewgksa }kjk dk;kZfUor fd;k tk jgk 
gS( l‚fyM vFkZ fjlpZ xzqi ¼,lbZvkjth½] ØLVy Mk;usfeDl xzqi ¼lhMhth½] gkbMªksy‚th xzqi ¼thokbZth½] ck;ks ft;ks 
dsfeLVªh xzqi ¼chthth½] ejhu ft;kslkbal xzqi ¼,ethth½] vkSj ,Ve‚LQsfjd lkbal xzqi ¼,,lth½A

Bksl i`Foh vuqla/kku lewg ¼,lbZvkjth½ % Bksl i`Foh vuqla/kku lewg ¼,lbZvkjth½ % l‚fyM vFkZ fjlpZ xzqi dk eq[; ‘kks/k y{; i`Foh xzg vkSj mlds fofHkUu 
tyk’k;ksa tSls ØLV] esaVy vkSj dksj dh mRifÙk vkSj fodkl dks le>uk gSA bls çkIr djus ds fy, ;g lewg vkfdZ;u 
ØsVu] çksVsjkstksbd eksckby csYV] çk;}hih; Hkkjr ds iqjk.k csflu vkSj ioZrh; {ks= ds Hkw&xfrdh fodkl dh çfØ;kvksa 
dks le>us vkSj le;&lhek dks le>us ij /;ku dsafnzr djrk gSA blds vykok] lewg ds ‘kks/k dk mís’; lfØ; 
lcMD’ku {ks=ksa lfgr fofHkUu VsDVksfud lsfVax esa vyx vyx le; dh esaVy O;qRiUu pêkuksa dk v/;;u djds i`Foh 
ds esaVy ds jklk;fud fodkl dks le>uk gSA lewg dh vU; xfrfof/k;ksa esa fofHkUu Hkkjrh; ØLVy Cy‚dksa vkSj f’k;j 
{ks=ksa ds rgr fyFkks LQsfjd lajpukvksa dks fpf=r djuk] prq/kkZrqd ifj–’; dk fodkl] vkSj Hkkjrh; Tokykeqf[k;ksa dh 
E;wv‚u VkseksxzkQh ‘kkfey gSA

HkwiVy xfrdh lewg ¼lhMhth½ %HkwiVy xfrdh lewg ¼lhMhth½ % ;g lewg Hkwfe ij fudV lrg xfr’khy çfØ;kvksa ls lacaf/kr oSKkfud eqíksa dks lacksf/
kr djrk gSA <yku foQyrkvksa ds dkj.k vkSj çHkko dks le>us ij /;ku dsafnzr fd;k x;k gS( mixzg bestjh] {ks= 
v/;;u vkSj feêh@pêku ds Hkw&jklk;fud yk{k.khdj.k dh lgk;rk ls ;g lewg HkwL[kyu dk iwokZuqeku yxkus vkSj 
‘keu dk lq>ko nsus esa enn djus dk ç;kl djrk gSA lewg dh xfrfof/k;ksa esa ryNVh ?kkfV;ksa esa gkbMªksdkcZu nzo 
dh xfr dks le>uk Hkh ‘kkfey gS ftlls [kfutdj.k gksrk gSA

ty foKku lewg ¼,pokbZth½ %ty foKku lewg ¼,pokbZth½ % ty foKku lewg i`Foh ds egRoiw.kZ {ks= ds lkFk&lkFk ufn;ksa vkSj Hkwty lalk/kuksa 
vkSj ikuh ds ekuotfur lanw”k.k vkSj ‘keu mik;ksa ds v/;;u esa yxk gqvk gSA lewg us ty&ekSle laca/kh ekinaMksa 
ds fujarj eki ds fy, nf{k.kh çk;}hih; Hkkjr esa 3 egRoiw.kZ {ks= os/k’kkyk,a vkSj 4 unh dh fuxjkuh ds fy, LVs’ku 
LFkkfir fd, gSaA lewg dh igy dks dkQh egRo feyrk gS D;ksafd ;s v/;;u çfrdwy vkfFkZd fodkl dks fu;af=r 
djus vkSj ns’k ds fodkl dks i;kZoj.k&lekos’kh cukus ds fy, dk;Zuhfr rS;kj djus ds fy, cgqr egRoiw.kZ gSaA

tSo&Hkw&jlk;u lewg ¼chthth½ %tSo&Hkw&jlk;u lewg ¼chthth½ % tSo&Hkw&jlk;u lewg çk—frd i;kZoj.k dh fo’ks”krkvksa dks fu;af=r djus okyh 
HkkSfrd&jklk;fud] HkwoSKkfud vkSj tSfod çfØ;kvksa vkSj çfrfØ;kvksa ds v/;;u ij dsafnzr gSA ;g lewg orZeku 
cnyrs tyok;q ifjn`’; esa rRoksa ds tSo&Hkw&jklk;fud pØksa esa ifjorZuksa dk Hkh v/;;u djrk gSA oSf’od 
tSo&Hkw&jklk;fud pØksa ij i;kZoj.kh; çfØ;kvksa vkSj muds çHkkoksa dh O;k[;k djus ds fy, Hkw&jklk;fud @ 
leLFkkfud vkSj lw{ethofoKkuh e‚Mfyax dks fu;ksftr djrs gSaA vuqla/kku ds çeq[k {ks=ksa esa eqgkuk] rVh; egklkxjksa] 
>juksa vkSj Hkwfe ij rkts ty fudk;ksa dk ikuh lfgr tSo&Hkw&jklk;fud v/;;u ‘kkfey gSa] ftlesa foys; çokg @ 
xfr’khyrk vkSj fof’k”Vrk] dhVuk’kd @ tSfod fo[kaMu vkSj fxjkoV] ikuh dh xq.koÙkk dh fuxjkuh] çnw”k.k ewY;kadu 
vkSj ‘keu dk;Zuhfr;ksa ij tksj fn;k x;k gSA
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leqnzh HkwfoKku lewg ¼,ethth½ %leqnzh HkwfoKku lewg ¼,ethth½ % leqnzh HkwfoKku lewg dk Qksdl Hkkjr ds if’peh rV dh rVh; çfØ;kvksa ds 
e‚Mfyax lfgr leqnz rVksa vkSj fudVorhZ {ks=ksa ij ygjksa] /kkjkvksa vkSj ryNV ifjogu vkSj muds çHkkoksa dh le> 
jgk gSA xfrfof/k;ksa esa rVh; egklkxj dh xfr’khyrk vkSj lhek fofue; dk vuqdj.k djus esa l{ke mPp&fjt‚Y;w’ku 
la[;kRed e‚My dh LFkkiuk] ohfM;ks vk/kkfjr rVh; fuxjkuh usVodZ dh LFkkiuk vkSj rVh; egklkxj lewgksa ds 
fodkl dh tkap djuk ‘kkfey gSA iuMqCch Hkwty fuoZgu ij jk”Vªh; usVodZ ifj;kstuk] caxky dh [kkM+h vkSj vjc 
lkxj esa rkts Hkwty ds fuoZgu dh ek=k dks fu/kkZfjr djus ds mís’; ls Hkh lewg dh ,d çeq[k xfrfof/k gSA 

ok;qeaMyh; foKku lewg ¼,,lth½ %ok;qeaMyh; foKku lewg ¼,,lth½ % ,ulhbZ,l,l esa ok;qeaMyh; foKku lewg ok;qeaMyh; cknyksa] ,jkslksy&cknyksa 
dh ijLij fØ;k] xjt] fctyh vkSj ok;qeaMyh; fctyh] vkSj if’peh ?kkV ij {ks=h; tyok;q ij ekSle laca/kh [krjksa 
ds iwokZuqeku esa lq/kkj ds fy, cqfu;knh vkSj vuqç;qDr vuqla/kku esa lfØ; :i ls dk;Zjr gSA

izL
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1- vuqla/kku dh fo’ks”krk,a1- vuqla/kku dh fo’ks”krk,a  vuqla/kku d
h fo’ks”krk,a

vuqla/kku d
h fo’ks”krk,a

1-1 nf{k.kh xzSuqykbV Vsjsu] Hkkjr dk :ikarj.k vkSj 1-1 nf{k.kh xzSuqykbV Vsjsu] Hkkjr dk :ikarj.k vkSj 
foorZfud fodklfoorZfud fodkl

nf{k.k Hkkjr ds enqjS vkSj ukxjdksby Cy‚dksa ls esVkisykbV~l 
vkSj eSfQd xzSuqykbV~l dh foLr`r isVªksy‚th] ft;ksdsfeLVªh] 
voLFkk larqyu e‚Mfyax vkSj ft;ks Øksuksy‚th muds 
isVªkstsusfll vkSj VsDVksfud lsfVax dks le>us ds fy, dh 
xbZ FkhA ifj.kkeksa ls irk pyrk gS fd ukxjdksby Cy‚d 
ls eSfQd xzSUkqykbV~l ,d lcMD’ku&la’kksf/kr le`) esaVy 
lzksr ds vkaf’kd :i ls fi?kyus ls cus Fks] tks fd nsj ls 
fu;ks çksVsjkstksbd ds nkSjku çksVsjkstksbd ?kVdksa ls tqM+s 
fi?kyus okys lzksrksa ls eSXek mRiknu ds lkFk foLFkkfir gks 
x, FksA enqjS Cy‚d ds esVkisykbV~l ,d nf{k.kkorZ isfy;ks 
çksVsjkstksbd fjd‚MZ vkSj ,d nsj ls fu;ks çksVsjkstksbd 
mPp&xzsM esVke‚fQZd fjd‚MZ ds lkFk mPp ls vfr mPp 
rkieku okyh esVke‚fQZd fLFkfr;ksa dks fjd‚MZ djrs gSaA bu 
fyFkks&bdkb;ksa ds ifj.kkeksa dh O;k[;k xksaMokuk leqPp; ds 
vafre pj.k ds nkSjku {ks= esa çpfyr dksfytuy v‚jkstsuh 
ds gLrk{kj ds :i esa dh tkrh gSA

https://doi.org/10.1080/00206814.2022.209167
1 
https://doi.org/10.3390/min12121509 

1-2 e/; Hkkjr ds cqUnsy[kaM ØsVu esa VhVhth vkSj mPp&ds 1-2 e/; Hkkjr ds cqUnsy[kaM ØsVu esa VhVhth vkSj mPp&ds 
xzSfuVksbM~l dh mRifÙkxzSfuVksbM~l dh mRifÙk  

la;qDr Hkw&dkyØe] Hkw&jklk;fud gLrk{kj vkSj ,uMh 
leLFkkfud jpuk,a gesa cqUnsy[k.M ØsVu ds vkfdZ;u 
xzSfuVksbM~l ds fodkl ij fuEufyf[kr fu”d”kZ fudkyus 
dh lqfo/kk feyrh gSa % ¼1½ ØsVu ds VhVhth vyx&vyx 
xgjkbZ ij fd’kksj ekfQd ØLV ds vkaf’kd fi?kyus ds 
ifj.kkeLo:i cus Fks] ftlesa isfy;ks vkfdZ;u esa uoxfBr 
QsfYld ØLV vkSj fu;ksvkfdZ;u esa iqjkus QsfYld ØLV dk 
;ksxnku Fkk( ¼2½ ØsVu ds 2-5 th, mPp&ds xzSfuVksbM~l 
esaVy ost vkSj igys ls ekStwn ØLV ds vkaf’kd fi?kyus 
ls vfHklj.k lcMD’ku lsfVaXl ij cus FksA lSuqfdVksbM~l 

vkSj gkbfczM xzSfuVksbM~l dh mRifÙk esaVy esa gqbZ] ckn okys 
us etcwr ØLVy ;ksxnku fn[kk;k] tcfd çpqj ek=k esa 
,ukVsfDVd xzSfuVksbM~l egk}hih; ØLV ds fi?kyus dk 
ifj.kke FksA

https://doi.org/10.2113/2022/6956845 

1-3 ØLVy boksY;w’ku esa MsVªkbVy ftjdksu % Hkkjrh; 1-3 ØLVy boksY;w’ku esa MsVªkbVy ftjdksu % Hkkjrh; 
miegk}hi ls ,d ifjçs{;miegk}hi ls ,d ifjçs{;

Hkkjrh; miegk}hi ls miyC/k MsVªkbVy ftjdksu vk;q 
MsVk vkSj mudh ,p,Q leLFkkfud jpukvksa ds ladyu ls 
Hkkjr esa ØLVy fodkl ds ckjs esa fuEufyf[kr irk pykA 
¼1½ 2700&2400] 1900&1600] 1200&850] vkSj 550&450 
,e, ij vk;q LisDVªe esa pkj egRoiw.kZ @ çeq[k f’k[kjksa 
dks çeq[k lqijd‚fUVusaV pØksa ds lkFk lglac) fd;k tk 
ldrk gSA ¼2½  <100 ,e, vkSj 3400&3200 ,e, dh 
pksfV;ka Øe’k% fgeky;h v‚jkstsuh vkSj vkfdZ;u lzksrksa ds 
mUur {kj.k vkSj mR[kuu dk çfrfuf/kRo djrh gSaA ¼3½ 
ftØksu εHf(t) fofo/krkvksa ls irk pyrk gS fd çhdSfEcz;u 
ØLV ;qok egk}hih; ØLV dk çeq[k lzksr FkkA  lh, ls 
ldkjkRed ftØksu εHf(t) eku 3600 ls 3200 ,e, vk;q 
lewg esaVy fi?kyus dh ,d cM+h fMxzh ;k fLFkj <Ddu 
ls eksckby @ vkarjkf;d <Ddu VsDV‚fud okrkoj.k esa 
cnyko dk lq>ko nsrs gSaA 3200 ,e, ds ckn vR;f/kd 
udkjkRed ftjdksu εHf  (t) eku iqjkus egk}hih; ØLV 
ds iqupZØ.k vkSj iqu% dk;Z dh ,d cM+h fMxzh dk ladsr 
nsrs gSa tks laHkor% IysV VsDVksfud çfØ;kvksa dh ‘kq#vkr 
dk ladsr nsrk gS( ¼4½ Hkkjrh; vkSj oSf’od MsVkcsl ls 
MsVªkbVy ftØksu ij lhMCY;wVh osoysV fo’ys”k.k ls yxHkx 
800 ,eokbZvkj vkSj yxHkx 350 ,eokbZvkj dh ,d çeq[k 
pØh;rk dk irk pyrk gS tks laHkor% lqijd‚fUVusaV pØ 
vkSj mlds vk/ks pØ dk çfrfuf/kRo djrk gSA gkykafd] 
oSf’od vkSj Hkkjrh; εHf(t) ds chp ‘kfDr esa vlaxfr 
iSfy;ks ls eslksvkfdZ;u ds nkSjku LFkkuh; miegk}hih; 
HkwxfHkZd çfØ;kvksa ds dkj.k gks ldrh gSA 

https://doi.org/10.2113/2022/3099822 
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1-4 dyknxh lqijxzqi] Hkkjr dh vk;q1-4 dyknxh lqijxzqi] Hkkjr dh vk;q

dyknxh csflu Hkkjr ds dbZ çksVsjkstksbd ryNVh csfluksa 
esa ls ,d gSA bl csflu dk ,d f}vk/kkjh fodkloknh 
bfrgkl gS] ftlesa ,d dks.kh; folaxfr gS tks dyknxh 
lqijxzqi ds iqjkus fo—r vkSj de vk;q okyh vfo—r pV~Vuksa 
ds vuqØeksa dks vyx djrh gS] ftUgsa Øe’k% ckxydksV vkSj 
cknkeh lewg dgk tkrk gSA ekuk tkrk gS fd ckxydksV 
lewg dh vk;q isfy;ksçksVsjkstksbd ls eslksçksVsjkstksbd ds 
ckn dh gSA gkykafd] cknkeh lewg ds tekoM+s vkSj csflu 
ds can gksus ds le; ij vVdyckth cuh gqbZ gSA  lqijxzqi 
dh lcls de vk;q okyh bdkbZ] dksad.kdksIik pwuk iRFkj 
dh gekjh 206ihch&207ihch MsfVax ls 604 ± 25 ,e, 
¼,e,lMCY;wMh¾1-2½ dh fu{ksi.k vk;q çkIr gqbZA ;g vk;q] 
xBu esa ns[ks x, 0-70781 ds U;wure 87,lvkj@86,lvkj 
vuqikr ds lkFk ekuh tkrh gS] tks cknkeh lewg ds lfØ; 
volknu dks ,fM;kdju dky rd vPNh rjg ls c<+krh 
gSA ;s vkadM+s ckxydksV vkSj cknkeh lewgksa ds chp 500 
fefy;u ls vf/kd o”kksaZ dh yach vof/k ds fu{ksi.k varjky 
ds vfLrRo dh iqf”V djrs gSaA bl v/;;u ds urhts bl 
nkos dks Hkh [kkfjt djrs gSa fd çk;}hih; Hkkjr ds vf/
kdka’k çksVsjkstksbd csflu esa volknu 1000 ,e, rd 
lekIr gks x;kA

https://doi.org/10.1016/j.precamres.2023.107014 

1-5 ef.kdkiVuk ls ,d baMks&vjsfc;u iRFkj ds ,adj dk 1-5 ef.kdkiVuk ls ,d baMks&vjsfc;u iRFkj ds ,adj dk 
Hkw&jklk;fud mn~xeHkw&jklk;fud mn~xe 

Hkkjr nqfu;k ds lcls iqjkus leqæh ns’kksa esa ls ,d gS] 
vkSj fons’kh laidZ rhljh lglzkCnh bZlk iwoZ ls gSaA dbZ 
iqjkrkfRod vo’ks”kksa ds vykok] Hkkjrh; rVorhZ bykdksa esa 
leqæh iqjkrkfRod vUos”k.kksa ds nkSjku fofHkUu çdkj ds dbZ 
iRFkj ds ,adjksa dk nLrkosthdj.k fd;k x;k gSA gky gh esa 
leqæh iqjkrkfRod vUos”k.k ds nkSjku] e/;dkyhu dky dk 
,d VwVk gqvk baMks&vjsfc;u iRFkj dk ,adj] Hkkjrh; iwohZ 
rVorhZ vksfM’kk ds ef.kdkiVuk rV ij [kkstk x;k FkkA 
bl ,adj dh mRifÙk dk fu/kkZj.k djus ds ç;kl esa geus 
,d foLr`r isVªksxzkfQd] ft;ksdsfedy ¼çeq[k @ Vªsl rRo½ 
vkSj lhfu;j&,uMh vkblksVksfid tkap dhA gekjs v/;;u 
ds urhts crkrs gSa fd ,adj dk iRFkj HkwoSKkfud :i ls 
de vk;q dk] osfldqyj] {kkj cslkYV ykok çokg ls dkVk 
x;k FkkA isVªksxzkfQd] ft;ksdsfedy vkSj vkblksVksfid MsVk 

dk mi;ksx djds dh xbZ lzksr fQaxjfçafVax ls irk pyrk 
gS fd lkekU; /kkj.kk ds foijhr] ,adj pêku fdlh Hkh 
LFkkuh; pêku lajpukvksa ls ugha vkbZ gSA lHkh MsVk lcls 
laHkkfor ifjn`’; dh vksj b’kkjk djrs gSa fd bldk lzksr 
if’peh Hkkjr ds xqtjkr ds lkSjk”Vª {ks= esa ifyrkuk ds 
MsDdu VªSi ykok çokg esa ls ,d FkkA blls if’peh vkSj 
iwohZ Hkkjrh; jkT;ksa ds chp e/;dkyhu leqæh O;kikj dh 
iqf”V gksrh gSA

https://doi.org/10.1038/s41598-022-17910-9 

1-6 if’peh virVh;] Hkkjr ds isVªksfyQsjl ?kkfV;ksa esa 1-6 if’peh virVh;] Hkkjr ds isVªksfyQsjl ?kkfV;ksa esa 
iSfy;ks rjy inkFkZiSfy;ks rjy inkFkZ

æo lekos’ku ds ekbØksFkeksZesfVªd fo’ys”k.k ds ek/;e ls 
çkIr le:ihdj.k ¼Vh,p½ dk rkieku U;wure Qalkus 
okys rkieku dks çdV djrk gS ftl rd ryNVh pêku 
lajpukvksa dks xeZ fd;k x;k gSA ,plh,QvkbZ ls tqM+s 
lg&tyh; lekos’ku rsy foaMks jsat 60&140 fMxzh lsfYl;l 
ds vanj Vh,p fn[kkrs gSa] tks dsjy & dksad.k csflu esa rsy 
mRiknu ds fy, vuqdwy rkieku dk ladsr nsrk gSA 

j‚d&,oy ik;jksfyfll fo’ys”k.k ds f}rh;d MsVk dk 
mi;ksx nks dqvksa vFkkZr eqacbZ virVh; csflu ls vkjoh&1 
dqvka vkSj dsjy&dksad.k csflu ls dsdsMh&1, dqvksa dh 
lzksr j‚d ifjiDork dks fu/kkZfjr djus ds fy, fd;k 
x;k FkkA lzksr pêku iSjkehVj bafxr djrs gSa fd eqacbZ ds 
virVh; {ks= ds vkjoh1 dq,a dh lzksr pêkusa ifjiDo gSa 
vkSj dsjy&dksad.k csflu ds dsds&Mh&1, dqvksa dh lzksr 
pêkusa vifjiDo gSaA vkjoh&1 dq,a dh fofHkUu xgjkb;ksa 
esa ekStwn dqy dkcZfud dkcZu ¼Vhvkslh½ lkexzh okaNuh; 
dkcZfud inkFkZ lkexzh 1 ls vf/kd MCY;wVh izfr’kr 
¼iSfy;kslhu esa 39 MCY;wVh izfr’kr dh vf/kdre Vhvkslh 
& iUuk fuekZ.k ds bvkslhu ryNV½ dk ladsr ns jgh gSA 
nwljh vksj] dsds&Mh&1, dq,a esa dkljxksM lajpuk ds 
lzksr pêkuksa esa ekStwn dkcZfud inkFkZ dk Vhvkslh dsoy 
Vhvkslh 1 ls de MCY;wVh izfr’kr n’kkZrk gS] fd dkljxksM 
fuekZ.k ds iqjkik”kk.k&bvkslhu ryNV esa lzksr pêku dh 
[kjkc fo’ks”krk,a gSa] ftlds dkj.k rsy foaMks ¼60&140 fMxzh 
lsfYl;l½ esa ços’k djus ij Hkh gkbMªksdkcZu dk mRiknu 
ugha gks ldrk gSA

https://doi.org/10.1016/j.gsf.2022.101464
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1-7 mi&lrg e`nk ty ekinaMksa ds vkdyu ds fy, ,d 1-7 mi&lrg e`nk ty ekinaMksa ds vkdyu ds fy, ,d 
ç‚Dlh ds :i esa ouLifrç‚Dlh ds :i esa ouLifr

mi&lrg feêh gkbMªksfyd tkudkjh ¼,l,pvkbZ½ ds 
fo’oluh; vuqeku çnku djus esa lrg dh feêh dh ueh] 
feêh ds rkieku vkSj ok”ihdj.k&mRltZu ds la;kstu esa 
dSuksih fo’ks”krkvksa ¼tSls iÙkh ds {ks=Qy lwpdkad] ck;ksekl] 
vkfn½ dh {kerk dk irk yxkus dk ç;kl fd;k x;k FkkA 
ifj.kke nf{k.k Hkkjr esa vêkiMh fØfVdy tksu os/k’kkyk 
¼lhtsMvks½ esa fd, x, {ks= ç;ksxksa ij vk/kkfjr gSaA ifj.kke 
crkrs gSa fd feêh dh ueh] feêh ds rkieku vkSj dSuksih 
pj ds la;kstu dk mi;ksx djds Ñf”k&gkbMªksy‚ftdy 
e‚My ij vk/kkfjr O;qRØe ls irk pyk gS fd cgqLrjh; 
feêh ds ,l,pvkbZ dk vuqeku mfpr lVhdrk vkSj de 
vfuf’prrk ds lkFk yxk;k tk ldrk gSA laosnu’khyrk 
fo’ys”k.k ls irk pyk fd dSuksih voyksduksa dk le; vkSj 
voyksduksa dh vko`fÙk ,l,pvkbZ ds vuqekuksa dh xq.koÙkk esa 
egRoiw.kZ Hkwfedk fuHkkrh gSA dbZ fjeksV lsaflax IysVQkeksaZ dh 
miyC/krk ds lkFk] mPp LFkkfud vkSj ykSfdd fjt‚Y;w’ku 
ij dSuksih pj dk ifjek.khdj.k laHko gS] ftlls ;g Hkfo”; 
esa vuqla/kku dk ,d laHkkfor {ks= cu tk,xkA

9oka varjjk”Vªh; Hkwty lEesyu ¼vkbZthMCY;wlh&2022½] 
vkbZvkbZVh :M+dhA

1-8 nf{k.kh if’peh ?kkV dh ufn;ksa dh ty xq.koÙkk cgky 1-8 nf{k.kh if’peh ?kkV dh ufn;ksa dh ty xq.koÙkk cgky 
djus ds fy, nh?kZdkfyd ;kstukvksa dh vko’;drkdjus ds fy, nh?kZdkfyd ;kstukvksa dh vko’;drk

nf{k.kh if’peh ?kkV dh ufn;ka igkM+h tyxzg.k {ks=ksa esa 
tSfod i;kZoj.k dh le`f) vkSj fofo/krk dks cuk, j[kus 
esa egRoiw.kZ Hkwfedk fuHkkrh gSaA gkykafd] fiNys 4&5 n’kdksa 
esa ekuoh; gLr{ksiksa us bl ikfjfLFkfrd :i ls laosnu’khy 
ç.kkyh ij vR;f/kd ncko Mkyk gSA çeq[k vkS|ksfxd vkSj 
‘kgjh dsaæksa dh estckuh djus okyh ufn;ksa ds fupys bykdksa 
esa i;kZoj.kh; leL;k,a cnrj gSaA gky ds ,d v/;;u esa] 
gkbMªksy‚th xzqi ds oSKkfudksa us izdV fd;k fd dksfoM 
egkekjh ds nkSjku y‚dMkmu ds nkSjku unh çnw”k.k dh 
lhek ds ckjs esa cgqr vf/kd okLrfodrk lkeus vkbZ vkSj 
unh ç.kkfy;ksa dh çk—frd lQkbZ {kerk dks fQj ls gkfly 
djus ds fy, nh?kZdkfyd ;kstukvksa dh vklUu vko’;drk 
dh vksj Hkh ladsr fd;k x;kA  isfj;kj unh ds vkS|ksfxd 
vkSj ‘kgjh—r {ks=ksa esa ikuh dh xq.koÙkk ds v/;;u ds ifj.
kkeksa ls irk pyk fd unh ds ikuh ds 90 izfr’kr ls vf/

kd uewus] ftudh y‚dMkmu vof/k ds nkSjku tkap dh 
xbZ] buls mR—”V&vPNh ikuh dh xq.koÙkk fn[kkbZ xbZ] 
ysfdu vkS|ksfxd vkSj ‘kgjh dsaæksa ls çnw”kdksa ds vR;f/kd 
çokg ds dkj.k y‚d Mkmu vof/k ds nkSjku ;g vkadM+k 
50 izfr’kr ls uhps fxj x;kA v/;;u ds urhts unh 
ds okrkoj.k esa çokfgr djus ls igys vif’k”V ty dks 
Lohdk;Z Lrj rd iwoZ&mipkfjr djus ds fy, mPp&çn’kZu 
okys lhost flLVe VªhVesaV ¼,lVhih½ dh LFkkiuk dh 
rRdky vko’;drk dks js[kkafdr djrs gSaA 

https://doi.org/10.1007/s11356-023-27397-0 

1-9 if’peh ?kkV ij vR;f/kd o”kkZ dh ?kVukvksa dh 1-9 if’peh ?kkV ij vR;f/kd o”kkZ dh ?kVukvksa dh 
lw{eHkkSfrdh fo’ks”krk,alw{eHkkSfrdh fo’ks”krk,a

nf{k.kh if’peh ?kkV ¼Hkkjr½ ds Åij 2018 vkSj 2019 dh 
ekulwu vof/k ¼16 vxLr 2018 vkSj 8 vxLr 2019½ esa 
ck<+ ds nkSjku jktkeYys] eqUukj ¼10 fMxzh 9* 19-94** mÙkj] 
77 fMxzh 1* 6-65** iwoZ] ,e,l,y ls 1820 ehVj Åij½ esa 
mPp&ÅapkbZ okys ckny HkkSfrdh os/k’kkyk ¼,p,lhihvks½ 
LFky ij vR;f/kd o”kkZ dh ns[kh xbZ ?kVukvksa dh tkap 
dh xbZ gSA o”kZ 2018 dh ?kVuk ds nkSjku Mª‚i lkbt 
fMLVªhC;w’ku ¼Mh,lMh½ LisDVªk esa cM+h la[;k esa NksVs ls 
e/;e vkdkj dh cwansa gksrh gSa] ftlds ifj.kkeLo:i 1-2 
fe-eh- ds æO;eku&Hkkfjr vkSlr O;kl ¼Mh,e½ eku ds lkFk 
48 MhchtsM dh vf/kdre ijkorZu’khyrk gksrh gSA mlh 
le;] 2019 dh ?kVuk esa cM+h fxjkoV dh fo’ks”krk gS vkSj 
blds ifj.kkeLo:i 53 MhchtsM dh mPp ijkorZu’khyrk 
vkSj Mh,e eku 1-4 fe-eh- ij LFkkukarfjr gks x;kA 8 
vxLr 2019 dks gqbZ xgu ckfj’k ds ?kaVksa ds nkSjku cwanksa 
dh la[;k lkaærk esa fHkUurk ds lkFk Mh,e dh yxkrkj 
o`f) ,d fefJr&pj.k ekbØksfQftdy çfØ;k dks n’kkZrh 
gS tks ikuh dh ek=k ¼22 xzke-3½ c<+h gqbZ ckfj’k ds lkFk 
xgjs ckny cSaM ¼ckny ds ‘kh”kZ rkieku dk 217 ds½ ls 
laogu o”kkZ ds mRiknu dks c<+k ldrh gSA mPp o”kkZ nj 
¼> 50 mmhr-1½ ds vuq:i Ldsy fd, x, o”kkZ dh cwan 
ds vkdkj forj.k ds ekinaMksa ls irk pyrk gS fd bu 
vR;f/kd o”kkZ dh ?kVukvksa ds nkSjku Mh,lMh esa fHkUurk 
dks fu;af=r djus okyh ekbØksfQftdy çfØ;k –<+rk ls 
la[;k fu;af=r gksrh gSA Mh,lMh 2018 ekulwu vof/k esa 
vjc lkxj ls vlkekU; ueh laogu }kjk lefFkZr yxkrkj] 
O;kid o”kkZ ls fodflr gq, gSaA ÅapkbZ okys bykdksa esa ueh 
ds ,d= gksus ls yxkrkj nks ?kaVksa esa Hkkjh ckfj’k gqbZ] ftlls 

vuqla/kku d
h fo’ks”krk,a

vuqla/kku d
h fo’ks”krk,a
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8 vxLr 2019 dks feuh&DykmM QVus dh ?kVuk ?kVh] 
ftlls {ks= esa vpkud ck<+ vk xbZA

https://doi.org/10.1016/j.atmosres.2022.106322 

1-10 m”.kdfVca/kh; o”kkZou {ks=] if’peh ?kkV ij ueh dh 1-10 m”.kdfVca/kh; o”kkZou {ks=] if’peh ?kkV ij ueh dh 
leLFkkfud fQaxjfçafVaxleLFkkfud fQaxjfçafVax

Ao”kkZ ty esa v‚Dlhtu vkSj gkbMªkstu dh fLFkj 
leLFkkfud lajpuk dk mi;ksx djds nf{k.k Hkkjr esa 
ek/;fed i;kZoj.kh; fu;a=.kksa }kjk ekulwu ueh lzksrksa 
vkSj mudh ifjorZu’khyrk dk vkdyu fd;k x;k FkkA 
nf{k.k&if’pe Hkkjr esa o”kkZ ty ds leLFkkfud gLrk{kj 
us xzh”edkyhu ekulwu ds ekSle ds nkSjku vjc lkxj vkSj 
Hkwe/;js[kh; fgan egklkxj ls ueh ds lkFk nksgjs ekulwu 
lzksrksa dks çfrfcafcr fd;k] vkSj caxky dh [kkM+h ds Åij 
mRiUu dqN volknksa vkSj pØokrksa ls ‘khrdkyhu ekulwu 
lzksrksa dk fuekZ.k fd;k x;kA  iwohZ vjc lkxj rV ij çeq[k 
xzh”edkyhu ekulwu o”kkZ ty igys la?kuu ls o”kkZ dks 
n’kkZrk gS] tcfd varnsZ’kh; {ks=ksa esa ok”ihdj.k çfØ;k }kjk 

leqæh ueh ds gLrk{kj cny fn, x, Fks tks egk}hih; ueh 
iqupZØ.k çHkko dk ladsr nsrs gSaA çsf{kr o”kkZ ty ds fy, 
ifjdfyr mPp MîwVsfj;e vfrfjDr eku ¼Mh&vfrfjDr ¾ 
10&18 ‰½ us if’peh ?kkV ds vknZz m”.kdfVca/kh; unh 
?kkfV;ksa esa LFkkuh; o”kkZ çHkko ds mPp çHkko dk Hkh lq>ko 
fn;k] tks vkerkSj ij okf”kZd vkSlr lkis{k vknZzrk yxHkx 
85 izfr’kr vkSj rkieku yxHkx 25 fMxzh lsfYl;l çnf’kZr 
djrk gSA bl v/;;u esa ok;qeaMyh; ty larqyu dks 
fu;af=r djus esa {ks=h; ueh ifjlapj.k dh le; vkSj LFkku 
ifjorZu’khyrk dk vuqeku yxk;k x;k FkkA bl v/;;u 
ds fu”d”kksaZ ls irk pyk fd if’peh ?kkV {ks= esa nf{k.k 
vesfjdk ¼mnkgj.k ds fy,] vestkWu csflu½] gokbZ] iwohZ 
vkSj e/; vÝhdk] baMksusf’k;k vkfn tSls vU; DykmM ou 
ikfjfLFkfrdh ç.kkfy;ksa ds leku ekbØ‚DykbesV vfHkO;fDr 
gqbZ gSA

https://doi.org/10.1016/j.jhydrol.2022.128239 
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2- iqjLdkj] lEeku ,oa ekuo lalk/ku fodkl2- iqjLdkj] lEeku ,oa ekuo lalk/ku fodkl 

^ukjh Kku c<+s foKku* igy ds ,d 
Hkkx ds :i esa] ,evksbZ,l us 21 
uoacj 2022 dks M‚- bZ- ,- jsLeh] 
oSKkfud Mh] ok;qeaMyh; foKku 
lewg dh miyfC/k;ksa dk t’u 
euk;k] ftudh vuqla/kku #fp;ksa esa 
ckny HkkSfrdh] laogu dk nSfud 
pØ vkSj o”kkZ dh ekbØksfQftDl 
‘kkfey gSaA 

ukjh Kku c<+s foKku igy ds ,d 
Hkkx ds :i esa] ,evksbZ,l us 01 
Qjojh 2023 dks M‚- uhykatuk 
ljdkj] oSKkfud lh] l‚fyM vFkZ 
fjlpZ xzqi dh miyfC/k;ksa dk t’u 
euk;k] ftudh vuqla/kku #fp;ksa 
esa DykmM esVke‚fQZd isVªksy‚th] 
ft;ksdsfeLVªh vkSj [kfut foKku 
‘kkfey gSaA

M‚- ds- Jhyk’k] oSKkfud lh] 
gkbMªksy‚th xzqi dks ty foKku 
foHkkx] Hkkjrh; çkS|ksfxdh 
laLFkku&#M+dh }kjk 2&4 uoacj 
2022 ds nkSjku vk;ksftr 9osa 
varjjk”Vªh; Hkwty lEesyu 
¼vkbZthMCY;wlh&2022½ esa ̂ ^osftVs’ku 
,t , lsalj QkWj ,fLVesfVax lc 
ljQsl lkW;y okWVj baQkWesZ’ku % 
,foMsalsl ÝkWe ,DlisfjesaVy ,aM 
ekWMfyax LVMht+ bu fØfVdy tksu 
vkWCtoZsVjh** ‘kh”kZd okys ‘kks/k i= 
ds fy, ^loZJs”B ‘kks/k i= iqjLdkj* 
çkIr gqvkA

M‚- y{eh ,u- ch-] fjlpZ ,lksfl,V] 
,Ve‚LQsfjd lkbal xzqi dks ebZ 
2022 esa ^^,;jkslksy & DykmM 
baVjSD’ku bu n psaftax iSVuZ 
vkWQ jsuQkWy bosaV~l vksoj dsjy** 
ifj;kstuk ‘kh”kZd ds fy, ^tyok;q 
vkSj HkwoSKkfud v/;;u* Mksesu esa 
^eq[;ea=h uo dsjy iksLV&M‚DVjy 
Qsyksf’ki* çkIr gqbZA

Jherh feaVw ,fyt+kcSFk t‚tZ dks 
mudh Fkhfll ^^vlslesaV vkWQ 
lcejhu xzkmaMokWVj fMlpktZ ÝkWe 
n dksf>dksM dksLVy lsxesaV] dsjy] 
,lMCY;w bafM;k** ds fy, leqæh 
foKku ladk;] dksphu foKku vkSj 
çkS|ksfxdh fo’ofo|ky; ds rgr 16 
twu 2022 dks ih,p-Mh- dh fMxzh 
ls lEekfur fd;k x;k gSA M‚- 
Mh- ,l- lqjs’k ckcw] oSKkfud&,Q] 
leqæh HkwfoKku lewg muds i;Zos{k.k 
ekxZn’kZd FksA

lqJh vkj- jsE;k dks mudh Fkhfll 
^^xzkmaMokWVj & lhokWVj baVjSD’kUl 
,ykWx n dksLVy LVªsp vkWQ 
fr#ouariqje fMfLVªDV] dsjy** ds 
fy, dsjy fo’ofo|ky; ds foKku 
ladk; ds rgr 25 vxLr 2022 
dks ih,p-Mh- dh fMxzh ls lEekfur 
fd;k x;k gSA M‚- Mh- ,l- lqjs’k 
ckcw] oSKkfud&,Q ¼lsokfuo`Ùk½] 
leqæh HkwfoKku lewg muds i;Zos{k.k 
ekxZn’kZd FksA

2-1 iqjLdkj 2-1 iqjLdkj 

iqjLd
kj] lEeku ,oa ekuo lalk/ku fod

kl
iqjLd

kj] lEeku ,oa ekuo lalk/ku fod
kl



6 ,ulhbZ,l,l okf”kZd izfrosnu 2022&23

Jh- ts- vey nso dks mudh Fkhfll 
^^ isVªksØksuksy‚ftdy daLVªSaV~l 
vkWu n VsDVksuksFkeZy ,okWY;w’ku 
vkWQ dace vYVªkgkbZ&VsEijspj 
csYV ,aM bV~l bEIyhds’kUl QkWj 
n çhdSfEcz;u ØLVy ,okY;w’ku 
vkWQ lkmFk bafM;k** ds fy, leqæh 
foKku ladk;] dksphu foKku vkSj 
çkS|ksfxdh fo’ofo|ky; ds rgr 
16 fnlacj 2022 dks ih,p-Mh- dh 
fMxzh ls lEekfur fd;k x;k gSA M‚- 
V‚elu ts- dYyqdye] oSKkfud&bZ] 
l‚fyM vFkZ fjlpZ xzqi muds i;Zos{k.k 
ekxZn’kZd FksA

Jherh —”.kk vkj- çlkn dks mudh 
Fkhfll ^^LisfVvks&VsEijy osfj,’ku 
vkWQ lsMhesaV ,aM okVj dSjsDVjfLVDl 
vkWQ , Vª‚fidy ,LVksjhu flLVe] 
lkmFkosLV dksLV vkWQ bafM;k** ds 
fy, leqæh foKku ladk;] dksphu 
foKku vkSj çkS|ksfxdh fo’ofo|ky; 
ds rgr 19 fnlacj 2022 dks ih,p-
Mh- dh fMxzh ls lEekfur fd;k x;k 
gSA M‚- jsth Jhfuokl] oSKkfud&Mh] 
leqæh HkwfoKku lewg muds i;Zos{k.k 
ekxZn’kZd FksA

Jh- oh- dqUgkEcq dks mudh Fkhfll 
^^dSjsDVjfLVDl ,aM bokY;w,’ku vkWQ 
n vfDoQj flLVe vkWQ dqÙkuknjh] 
dsjy QkWj lLVsuscy xzkmaMokVj 
MsoyiesaV** ds fy, foKku ladk;] 
dsjy fo’ofo|ky; ds rgr 17 
tuojh 2023 dks ih,p-Mh- dh fMxzh 
ls lEekfur fd;k x;k gSA M‚- 
Mh- ,l- lqjs’k ckcw] oSKkfud&,Q 
¼lsokfuo`Ùk½] leqæh HkwfoKku lewg 
muds i;Zos{k.k ekxZn’kZd FksA

iqj
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kl Jh- Vh- ts- v#.k dks 23 tuojh 2023 

dks mudh Fkhfll ̂ ^Lis’ky ,aM VsEijy 
LVMht+ vkWu lsMhesaV ,aM lksby 
vkWQ Vw fjoj flLVe ÝkWe MkbolZ 
DykbesfVd lsfVax] lnuZ bafM;k** ds 
fy, leqæh foKku ladk;] dksphu 
foKku vkSj çkS|ksfxdh fo’ofo|ky; 
ds rgr ih,pMh dh fMxzh ls lEekfur 
fd;k x;k gSA M‚- jsth Jhfuokl] 
oSKkfud&Mh] leqæh HkwfoKku lewg 
muds i;Zos{k.k ekxZn’kZd FksA

lqJh xk;=h- ts- ,-] fjlpZ Ld‚yj] 
gkbMªksy‚th xzqi dks 10&14 Qjojh] 
2023 ds nkSjku bMqDdh] dsjy esa 
vk;ksftr 35osa dsjy foKku dkaxzsl 
ds i`Foh vkSj xzg foKku vuqHkkx 
esa ^^osFkj n daVªfLVax vkblksVkWfid 
flXufyax bu xzkmaMokWVj lkslsZl vkWQ 
Hkokuh fjoj csflu vkj flXusplZ vkWQ 
ekmVSu CykWd fjpktZ\ , LVMh ÝkWe 
n vêkiMh lhtsMvks** ‘kh”kZd okys 
‘kks/k i= ds fy, ^loZJs”B ekSf[kd 
çLrqfr iqjLdkj* çkIr gqvkA

M‚- T;ksfr ‘kekZ] fjlpZ ,lksfl,V] 
gkbMªksy‚th xzqi dks ^^,ugkalesaV bu 
n flaxy pSuy ,Yxksfjne ¼,llh,½ 
Q‚j n  ,l,e,ih  lkWby e‚bLpj 
MsVk çksMDV ,aM bV~l bosY;w,’ku 
Q‚j MkmuLdSfyax  ,YxksfjnEl** 
iksLVj ‘kh”kZd ds fy, 15&17 ekpZ 
2023 ds nkSjku vkbZvkbZVh c‚Ecs esa 
vk;ksftr vkbZbZbZbZ & thvkj,l,l 
baVjus’kuy l‚by e‚bLpj Ldwy & 
2023 dh ^iquiZzkfIr vkSj ewY;kadu* 
Js.kh esa ̂ loZJs”B iksLVj iqjLdkj* çkIr 
gqvkA
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2-2 vkeaf=r @ ukekafdr lnL;rk2-2 vkeaf=r @ ukekafdr lnL;rk

M‚- T;ksfrjatu ,l- jsM‚- T;ksfrjatu ,l- js

v/;{k] i`Foh vkSj ok;qeaMyh; foKku ij fo’ks”kK lfefr] 
foKku vkSj bathfu;jh vuqla/kku cksMZ] Hkkjr ljdkjA

lnL;] vuqla/kku lykgdkj lfefr] chjcy lkguh 
iqjkfoKku laLFkku] y[kuÅA

lnL;] v/;;u cksMZ] i`Foh foKku ladk;] dkWVu 
fo’ofo|ky;] xqokgkVhA

M‚- oh- uandqekjM‚- oh- uandqekj

lnL;] oSKkfud lykgdkj lfefr] Hkw&dkyØe lqfo/kk] 
varj&fo’ofo|ky; Rojd dsanz ¼vkbZ;w,lh½] ubZ fnYyhA

MkW- Mh- in~eykyMkW- Mh- in~eyky 

lnL;] vuqla/kku mR—”Vrk ds fy, f’k{kd ,lksfl,Vf’ki 
¼Vh,vkjbZ½] ,lbZvkjch] Mh,lVh ij fo’ks”kK lfefrA

Hkkjr esa >hyksa ds iqu#)kj ds fy, ,vkbZlhVhbZ] Hkkjr 
ljdkj }kjk xfBr jksM eSi ds fuekZ.k gsrq lfefr ds 
lnL;A

lnL;] laikndh; cksMZ] tuZy vkWQ dksLVy lkbalslA 

lnL;] fo’ks”kK lfefr 5 dsjy ufn;ksa] vkbZvkjMhch] dsjy 
ljdkj ds unh dk;kdYi ds fy, Mhihvkj ds ewY;kadu 
ds fy, xfBr A

lnL;] ifj;kstuk dh lykgdkj lfefr ^dsjy esa cgqLrjh; 
tyok;q ‘kklu dh lqfo/kk*] oYMZ baLVhV~;wV vkWQ lLVsuscy 
,uthZ] iq.ksA

M‚- ,y- ‘khyk uk;jM‚- ,y- ‘khyk uk;j

lnL;] HkkSfrd leqnz foKku cksMZ] dksphu foKku vkSj 
çkS|ksfxdh fo’ofo|ky;A

lnL;] ohvkbZ,l,y ifj;kstuk ds fy, rVjs[kk fuxjkuh 
lfefr & fof>ate] fr#ouariqje esa varjjk”Vªh; leqnzh 
canjxkg fuekZ.k ds dkj.k çHkko dk v/;;u djus ds fy, 
,uthVh ds funsZ’k ds vuqlkj xfBrA

ukfer lnL;] rVh; laj{k.k vkSj fodkl lykgdkj lfefr 
¼lhihMh,lh½] dsanzh; ty vk;ksx] ty lalk/ku foHkkx] ty 
‘kfDr ea=ky;A

lnL;] vyIiM chp o‚‘k ekbfuax ,uok;uZesaV MSest 
vlslesaV desVh & dsjy ljdkj }kjk eSllZ dsjy feujYl 
,aM esVYl fyfeVsM ¼ds,e,e,y½ uqdlku ds iquewZY;kadu 
ds fy, xfBrA

lnL;] jkT; esa lHkh rVh; laj{k.k dk;ksaZ dh ns[kjs[k 
ds fy, dsjy ljdkj }kjk fu;qDr rduhdh lykgdkj 
lfefrA 

i`Foh] ok;qeaMyh;] egklkxj vkSj xzg foKku ds {ks= esa iwy 
oSKkfudksa ¼,lvkj,½ dh leh{kk vkSj p;u djus ds fy, 
lh,lvkbZvkj }kjk xfBr fo’ks”k p;u cksMZ ¼,l,lch½ ds 
lnL;A

M‚- ds- vuwi —”.kuM‚- ds- vuwi —”.ku 

lnL;] i;kZoj.k foKku] Jh ukjk;.kxq# eqDr fo’ofo|ky;] 
dsjy esa ;wth dk;ZØe ds fy, Lo&f’k{k.k lkexzh ¼,l,y,e½ 
fodflr djus ds fy, ‘kS{kf.kd lfefrA

M‚- ,- —”.kdqekjM‚- ,- —”.kdqekj 

lnL;] ‘kS{kf.kd lfefr] Jh ukjk;.k xq# eqDr fo’ofo|ky;] 
dsjyA 

lnL;] laikndh; cksMZ] tuZy v‚Q ft;kslkbal fjlpZ] 
xksaMokuk ft;ksy‚ftdy lkslkbVhA

lnL;] i;kZoj.k foKku vkSj ty çca/ku esa ihth cksMZ v‚Q 
LVMht] dkyhdV fo’ofo|ky;A 

lnL;] usnqeaxn rkyqd] fr#ouariqje esa mR[kuu dk;ksaZ 
ij ekuuh; jk”Vªh; gfjr U;k;kf/kdj.k }kjk xfBr la;qDr 
fujh{k.k lfefrA 

M‚- bZ- ,- js’eh M‚- bZ- ,- js’eh 

lnL;] v/;;u cksMZ] ok;qeaMyh; foKku foHkkx] dksphu 
foKku vkSj çkS|ksfxdh fo’ofo|ky;A 

oSKkfud fo’ks”kK lnL;] dsjy jkT; vkink çca/ku  
çkf/kdj.kA 

M‚- lh- ds- mUuh—”.kuM‚- lh- ds- mUuh—”.ku 

lnL;] iksLV&M‚DVksjy p;u lfefr] dsjy jkT; foKku] 
çkS|ksfxdh vkSj i;kZoj.k ifj”kn ¼ds,llh,lVhbZ½A

iqjLd
kj] lEeku ,oa ekuo lalk/ku fod

kl
iqjLd

kj] lEeku ,oa ekuo lalk/ku fod
kl
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2-3 vkeaf=r O;k[;ku @ rduhdh l=ksa dh v/;{krk2-3 vkeaf=r O;k[;ku @ rduhdh l=ksa dh v/;{krk

M‚- T;ksfrjatu ,l jsM‚- T;ksfrjatu ,l js

22 vçSy 2022 dks HkwfoKku foHkkx] iatkc dsaæh; 
fo’ofo|ky; }kjk vk;ksftr vkSj i`Foh foKku ea=ky;] 
Hkkjr ljdkj }kjk çk;ksftr i`Foh fnol lekjksg ds volj 
ij ^^VsYl vkWQ Vw daLVªkfLVax ,fDVo okWydSuksl vkWQ 
bafM;k** ij ,d O;k[;ku fn;kA

01&03 Qjojh 2023 ds nkSjku HkkSfrd vuqla/kku 
ç;ksx’kkyk] vgenkckn esa vk;ksftr HkwfoKku vuqla/kku 
lEesyu ¼,Qthvkjlh 2023½ esa nwljs ÝafV;lZ esa ^lkWfyM 
vFkZ ft;ksdSfeLVªh ,aM ft;ksØksuksykWth* ij ,d l= dh 
v/;{krk dhA

01&03 Qjojh 2023 ds nkSjku HkkSfrd vuqla/kku ç;ksx’kkyk] 
vgenkckn esa vk;ksftr HkwfoKku vuqla/kku lEesyu 
¼,Qthvkjlh 2023½ esa nwljs ÝafV;lZ esa ^^lsfMesVjh 
okWydSfuTe % LVksjh vkWQ vaMeku eM okWydSuksl** ij ,d 
O;k[;ku fn;kA

M‚- oh- uandqekj M‚- oh- uandqekj 

10&11 tuojh 2023 ds nkSjku ubZ fnYyh esa ;wukbVsM 
fdaxMe fjlpZ bfuf’k,fVo ¼;wdsvkjvkbZ½&,evksbZ,l la;qä 
dk;Z’kkyk esa Bksl i`Foh [krjksa ij la;qDr dk;Z’kkyk esa 
^^,ulhbZ,l,l vVsEiV~l bu ySaMLykbM fjlpZ ,aM , 
izksts’ku QkWj n daVªh bu fMfyax fon~ n lkWfyM vFkZ 
gStkMZ** ij ,d O;k[;ku fn;kA

28 Qjojh 2023 dks ,uvkj,llh&bljks vkSj x`g ea=ky; 
}kjk la;qä :i ls vk;ksftr vkink tksf[ke çca/ku & 
#>ku vkSj çkS|ksfxfd;ksa ij jk”Vªh; cSBd esa ^^ft;ksgStkMZ 
bu osLVuZ ?kkV~l & U;w pSysathl ,aM VsDuksykWthl** ij ,d 
O;k[;ku fn;kA

M‚- Mh- in~eykyM‚- Mh- in~eyky

19 vçSy 2022 dks vjkêqiq>k] iFkkukefFkêk esa ,e ,l 
LokehukFku fjlpZ QkmaMs’ku }kjk vk;ksftr lsfeukj esa 
^^fjolZ ,aM fjoj gsYFk vlsesaV & le csfld dkWUlsIV~l 
fofnu n daVsDLV vkWQ bdksflLVe lLVsusfcfyVh** ij ,d 
O;k[;ku fn;kA

27 Qjojh 2023 dks ifjfLFkfr laj{k.k lfefr] eSjkeksu] 

iFkkukefFkêk }kjk vk;ksftr lsfeukj esa ^^U;w ,uok;uZesaVy 
pSysatsl bu dsjy** ij ,d O;k[;ku fn;kA

M‚- ,y- ‘khyk uk;jM‚- ,y- ‘khyk uk;j

22&24 flracj 2022 ds nkSjku vkbZvkbZVh c‚Ecs }kjk 
egklkxj bathfu;fjax] foKku vkSj çkS|ksfxdh esa gky ds 
vuqla/kku #>kuksa ij vk;ksftr jk”Vªh; dk;Z’kkyk esa ,d 
vkeaf=r O;k[;ku fn;kA 

02&15 fnlacj 2022 ds nkSjku ;wthlh&ekuo lalk/ku 
fodkl dsaæ] dsjy fo’ofo|ky; }kjk vk;ksftr i;kZoj.k 
foKku esa iqu’p;kZ ikBîØe ds Hkkx ds :i esa ^^dksLVy 
,jkstu** ij ,d vkeaf=r O;k[;ku fn;kA  

fo’ks”kK cSBd vkSj lsfeukj esa ^^fof>utke izkstsDV ,aM 
d‚lVho QSDVlZ QkWj , dksLVy ,jkstu bu gkWVLikWV~l 
ykbd ofy;kFkqjk vkSj ‘kka?kqeq?ke** ij ,d O;k[;ku fn;k vkSj 
29 uoacj 2022 dks fof>utke baVjus’kuy lhiksVZ fyfeVsM 
}kjk vk;ksftr ^^dksLVy ,jkstu ,ykWUx n fr#ouariqje 
dksLV bu n daVsDLV vkWQ fof>utke iksVZ MsoyiesaV** ij 
ppkZ esa ,d iSufyLV ds :i esa Hkh Hkkx fy;kA

13 fnlacj 2022 dks dsjy jktif=r dk;kZy; ,lksfl,’ku 
}kjk vk;ksftr dk;Z’kkyk esa ^^LVMht vkWu dksLVy vykWUx 
n fr#ouariqje dksLV** ij ,d O;k[;ku fn;kA

vkbZvkbZVh eækl }kjk 14&17 fnlacj 2022 ds nkSjku 
vk;ksftr vkbZ,,pvkj ,ihMh lEesyu ds Hkkx ds :i esa 
çksQslj oYye lqanj ds lEeku esa fo’ks”k l= esa ^^LVMh 
vkWu ‘kksjykbu psatsl ,aM dksLVy ,jkstu vykWUx n 
fr#ouariqje dksLV vkWQ dsjy fon~ ikfVZdqyj jsQjsal Vw 
n ofy;kFkqjk&’ka?kqeq?ke lsDVj** ij ,d vkeaf=r okrkZ nhA

M‚- ,- —”.kdqekjM‚- ,- —”.kdqekj

22 vçSy 2022 dks fo’o i`Foh fnol ds volj ij MhMh 
ey;kye Vsyhfotu pSuy ij çlkfjr ^leqáikne* 
¼ey;kye Hkk”kk esa½ ‘kh”kZd ij ijLij fØ;k dk;ZØe esa ,d 
fo’ks”kK ds :i esa Hkkx fy;kA

27&29 tqykbZ 2022 ds nkSjku eyadkjk dSFkksfyd 
d‚yst] dfyf;DdkfoykbZ esa vk;ksftr leqæh çnw”k.k vkSj 
ikfjfLFkfrd fxjkoV ij 3 fnolh; jk”Vªh; lEesyu esa ^, 
U;w ukWosy ÝkWe vkWQ eStjesaV ,aM ,ukyk;fll vkWQ ejhu 
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vaMjLVSafMax fMtkLVj fjLd & dksLVy ,jkstu** ij ,d 
v‚uykbu O;k[;ku fn;kA

vkbZlh,vkj & jk”Vªh; e`nk losZ{k.k vkSj Hkwfe mi;ksx ;kstuk 
C;wjks] csaxyq#] esa 18 tuojh 2023 dks e`nk losZ{k.k vkSj Hkwfe 
mi;ksx ;kstuk ij vk;ksftr 21 fnolh; çf’k{k.k dk;ZØe 
esa ^^fjeksV lsaflax ,aM thvkbZ,l ,fIyds’kUl bu lkWby ,aM 
ySaMLykbM gStkMZ tksus’ku & eSfiax ,aM vlslesaV** ij ,d 
vkeaf=r O;k[;ku fn;kA

M‚- lh- ds- mUuh—”.kuM‚- lh- ds- mUuh—”.ku

03 flracj 2022 dks MhMh ey;kye Vsyhfotu pSuy ij 
çlkfjr ^leqáikne* ¼ey;kye Hkk”kk esa½ ‘kh”kZd ij ijLij 
fØ;k dk;ZØe esa ^^tyok;q ifjorZu** fo”k; ij ,d fo’ks”kK 
ds :i esa Hkkx fy;kA

27 tuojh 2023 dks ty lalk/ku fodkl vkSj çca/ku dsaæ 
¼lhMCY;wvkjMh,e½ esa ^^ykbfVax ,aM FkaMjLVkElZ bu dsjy** 
ij ,d vkeaf=r O;k[;ku fn;kA

M‚- ch- in~ek jkoM‚- ch- in~ek jko

dsjy jkT; vkink çca/ku çkf/kdj.k }kjk 27 ebZ 2022 dks 
vkink tksf[ke U;wuhdj.k ¼,l,QMhvkjvkj½ 2015&2030 
osfcukj J`a[kyk ds fy, lsaMkbZ :ijs[kk ij çf’k{k.k 
dk;ZØeksa esa ^^lsbfLed LVªDpj ,aM lsfLedflVh vkWQ 
bafM;u lc&dkWUVhusaV % bulkbV~l vkWu osLVuZ ?kkV~l ,aM 
dsjy fjtu** ij ,d v‚uykbu O;k[;ku fn;kA

M‚- o`ank eqdqanuM‚- o`ank eqdqanu

14 vDVwcj 2022 dks lsaVj Q‚j Lisl fQftDl] cksLVu 
;wfuoflZVh] ;w,l, esa ̂ ^,DlIyksfjax n ekfVZ;u vk;uksLQh;j 
;wftax QksVks dSfedy e‚My ,aM vkWCtsZos’ku** ij ,d 
vkeaf=r O;k[;ku fn;kA

2-4 ekuo lalk/ku fodkl2-4 ekuo lalk/ku fodkl

,ulhbZ,l,l dh etcwr ekuo lalk/ku fodkl ;kstuk 
gSA bl ;kstuk ds rgr dk;ZØe ih,pMh çksxzke] fjlpZ 
,lksfl,Vf’ki] foftfVax lkbafVLV çksxzke] foftfVax LVwMsaV 
çksxzke vkSj LVwMsaV baVuZf’ki gSaA orZeku esa 39 dfu”B vkSj 

ikWiqys’ku* ij rduhdh l= dh v/;{krk dhA

27 fnlacj 2022 dks ,evkj,eds,e,e gk;j lsdsaMjh 
Ldwy] ,Mok] odZyk esa jk”Vªh; lsok ;kstuk }kjk vk;ksftr 
^^tyok;q ifjorZu** ij tkx:drk okrkZ nhA

Lkalk/ku O;fDr ds :i esa] 24 tuojh 2023 dks ,ihts 
vCnqy dyke VsDuksy‚ftdy ;wfuoflZVh }kjk çk;ksftr vkSj 
;wds,Q d‚yst v‚Q bathfu;fjax ,aM VsDuksy‚th] dksYye 
}kjk i;kZoj.k foKku vkSj çkS|ksfxdh esa gky ds #>kuksa ij 
ladk; fodkl dk;ZØe ds fy, ^^tyok;q ifjorZu vkSj 
blds çHkkoksa** ij ,d l= dks laHkkykA

,d l= dh v/;{krk dh vkSj baVjus’kuy ,aM baVj;wfuoflZVh 
lsaVj Q‚j uspqjy fjlkslsZt eSustesaV HkwfoKku foHkkx] dsjy 
fo’ofo|ky; }kjk 10 Qjojh 2023 dks vk;ksftr çk—
frd vkSj tSo lalk/kuksa ds lrr çca/ku ds fy, ySaMLdsi 
ikfjfLFkfrdh –f”Vdks.k ij jk”Vªh; laxks”Bh esa ^^Xykscy 
,uok;uZesaVy psatsl ,aM beftZax dalUlZ bu ySaM ,aM okWVj 
eSustesaV** ‘kh”kZd ls ,d eq[; Hkk”k.k fn;kA 

Hkwfe=lsuk Dyc] ,l- ,u- d‚yst] odZyk ds okf”kZd dk;ZØe 
esa 15 Qjojh 2023 dks ̂ ^tyok;q ifjorZu vkSj ikfjfLFkfrdh 
ra= lsokvksa ij çHkko** ij eq[; vfrfFk ds :i esa vkeaf=r 
O;k[;ku fn;kA

M‚- bZ- ,- js’kehM‚- bZ- ,- js’keh

28 ebZ 2022 dks MhMh ey;kye Vsyhfotu pSuy ij 
çlkfjr ^leqáikne* ¼ey;kye Hkk”kk esa½ ‘kh”kZd ijLij 
fØ;k dk;ZØe esa ^^dsjy esa cnyrs ekSle** fo”k; ij ,d 
fo’ks”kK ds :i esa Hkkx fy;kA

4 Qjojh 2023 dks f=osUæe esa vk;ksftr pkSFks ekr`Hkwfe 
varjjk”Vªh; lkfgR; egksRlo esa ^^tyok;q ifjorZu vkSj 
Hkfo”; 2040** fo”k; ij iSuy ppkZ esa vkeaf=r vfrfFk ds 
:i esa Hkkx fy;kA

M‚- ,l- dkyhjkt M‚- ,l- dkyhjkt 

22 vçSy 2022 dks dsjy jkT; vkink çca/ku çkf/kdj.k }
kjk vk;ksftr vkink tksf[ke U;wuhdj.k ¼,l,QMhvkjvkj½ 
2015&2030 osfcukj J`a[kyk ds fy, lsaMkbZ ÝseodZ ij 
çf’k{k.k dk;ZØeksa esa ^^Lisf’k;y baQkWesZ’ku VsDuksykWth bu 

iqjLd
kj] lEeku ,oa ekuo lalk/ku fod

kl
iqjLd

kj] lEeku ,oa ekuo lalk/ku fod
kl
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ofj”B v/;srk vius ih,p Mh ds fy, dke dj jgs gSaA ;s 
v/;srk ,ulhbZ,l,l ds lkFk le>kSrk Kkiu ds ek/;e ls 
dksphu foKku vkSj çkS|ksfxdh fo’ofo|ky; ¼lh;w,l,Vh½ 
@ dsjy fo’ofo|ky; esa iath—r gSaA vkB fjlpZ ,lksfl,V 
bl le; ,ulhbZ,l,l esa iksLV M‚DVksjy ‘kks/k dj jgs 
gSaA ,ulhbZ,l,l baVuZf’ki dk;ZØe ds Hkkx ds :i esa gj 
lky yxHkx 50 ,e-,llh- @ ch-,llh- Nk=ksa dks çf’kf{kr 
djrk gSA blds vykok] ,ulhbZ,l,l ds dbZ oSKkfud 
Nk=ksa dks muds çkstsDV @ Fkhfll dk;ksaZ ds fy, vU; 
laxBuksa @ fo’ofo|ky;ksa ds ih,p-Mh- @ ,e-,llh- @ 
,e-Vsd- lg&Ik;Zos{k.k gSaA

      

iqj
Ld

kj]
 l

Ee
ku
 ,

oa 
ek
uo

 l
alk

/ku
 fo

d
kl

iqj
Ld

kj]
 l

Ee
ku
 ,

oa 
ek
uo

 l
alk

/ku
 fo

d
kl

‘kks/k Nk=   fjlpZ ,lksfl,V

foftfVax Nk=  foftfVax oSKkfud

Nk= baVuZ  
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3- vuqla/kku xfrfof/k;ka3- vuqla/kku xfrfof/k;ka vuqla/kku xfrfo/k;ka 
vuqla/kku xfrfo/k;ka 3-1 Bksl i`Foh vuqla/kku lewg 3-1 Bksl i`Foh vuqla/kku lewg 

3-1-1 dEce vfr mPp&rkieku csYV] nf{k.k Hkkjr ls 3-1-1 dEce vfr mPp&rkieku csYV] nf{k.k Hkkjr ls 

,pVh & ;w,pVh xzSuqykbV~l dk pj.k larqyu ekWMÇyx ,pVh & ;w,pVh xzSuqykbV~l dk pj.k larqyu ekWMÇyx 

vkSj ftjdksu&eksuktkbV Hkw&dkykuqØevkSj ftjdksu&eksuktkbV Hkw&dkykuqØe

;g v/;;u nf{k.k Hkkjr ds enqjS CykWd]  
nf{k.kh xzSuqykbV Vsjsu ¼,lthVh½ ds fofHkUUk bykdksa ls 
xkusZV & dkWMhZjkbV & fLiuy xzSuqykbV~l ds ih&Vh&Vh 
fodklkRed bfrgkl  ij dsafær gSA enqjS CykWd] ,lthVh 
esa lcls cM+s ØLVy CykWd esa] mPp ls vfr mPp rkieku 
esVkekWÆQd pV~Vkuksa ds nqyZHk la;kstu dks lajf{kr fd;k 
tkrk gSA  ;s pV~Vkusa vius fuekZ.k ds nkSjku izpfyr mPp 
rkih; O;oLFkk ds fy, fo’ks”k lk{; j[krh gSa vkSj bUgsa 
ftjdksu] eksuktkbV vkSj xkusZV tSls lgk;d pj.kksa ls 
jksdk tk ldrk gSA  uewuksa dh la;qDr isVªksxzkQh] [kfut 
izfrfØ;k] ft;ks&FkeksZ&cSjksesVªh vkSj Nù&[kaM ekWMÇyx] 
,pVh dks nf{k.kkorZ ihVh iz{ksioØ ds lkFk fudV&;w,pVh 
:ikarfjr fLFkfr;ksa esa fjdkWMZ djrh gSA ftjdksu ij 
,y, & ¼,elh½ & vkbZlhih,e,l ;w&ihch @ ,p,Q  
leLFkkfud v/;;u vYik;q eSXeSfVd gLrk{kj okys {ks= esa 
iSfy;ksizksVsjkst+ksbd mPp&Js.kh dk;karj.k dh vksj   ladsr 
djrs gSaA ,y,&vkbZlhih,e,l @ bZih,e, eksuktkbV 
MsÇVx ,pVh ds le; dks Øe’k% yxHkx 580  vkSj yxHkx 
550 ek- ¼fp= 3-1-1-1½ ij fudV&;w,pVh :ikarj rd 
lhfer dj nsrh gSA  iSfy;ksizksVsjkst+ksbd gkbZ&Vh ?kVuk ds 
fy, vko’;d rki lzksr {ks= esa fjiksVZ fd, x, rqY;dkfyd  
vkXus; foLFkkiu ds lkFk lglac) gS] tcfd fu;ksizksVsjkst+ksbd 
,pVh ls fudV&;w,pVh ?kVuk ds fy, ftEesnkj rki lzksr 
HkwiVy eksVkbZ vkSj ÇlØksul esfQd foLFkkiu ls tqM+h 
izfØ;kvksa ls lacaf/kr gks ldrk gSA bu xzSuqykbV~l ds  
nf{k.kkorZ ih&Vh iz{ksioØ dks xksaMokuk vlsacyh ds vafre 
pj.k ds nkSjku {ks= esa izpfyr dksfytuy vkWjkstsuh ds 
gLrk{kj ds :i esa O;k[;k dh xbZ gSA 

 
 

fp= 3-1-1-1 % osnfjy dkWudkWÆM;k vkjs[k enqjS CykWd ls esVkisykbV~l esa 
eksuktkbV~l dh ,y,&vkbZlhih,e,l vk;q dks n’kkZrk gSA ifj.kke {ks= esa 
,pVh&;w,pVh :ikarj.k ds le; vkSj vof/k dks iznÆ’kr djrs gSaA

https://doi.org/10.1080/00206814.2022.2091671 

vey nso ts-] uhykatuk ljdkj] Lusgk eq[kthZ] VkWelu ts- ds- 

3-1-2 nf{k.kh Hkkjr ds ukxjdksby CykWd esa fu;ksizksVsjkst+ksbd 3-1-2 nf{k.kh Hkkjr ds ukxjdksby CykWd esa fu;ksizksVsjkst+ksbd 
eksfQd eSXekfVTe vkSj xksaMokuk dksfytuy vkWjkstsuh ds eksfQd eSXekfVTe vkSj xksaMokuk dksfytuy vkWjkstsuh ds 
fy, blds fufgrkFkZfy, blds fufgrkFkZ

Hkkjr ds lcls nf{k.kh fljs ij fLFkr ukxjdksby CykWd] 
iwohZ xksaMokuk dksfytuy VsDVksfud ekWMy esa ,d  
egRoiw.kZ LFkku j[krk gSA bl CykWd esa vksjksflfj;u 1& 
Vkbi pkuksZdkbV esfl¶l dk izHkqRo gS tks dbZ xSczksbd 
foLFkkiuksa dh gksLV djrk gSA CykWd dh HkwiVy okLrqdyk 
ds ckjs esa gekjh orZeku leÖk eq[; :i ls bu pkuksZdkbV~l 
ls yh xbZ gS] tcfd xSczksl ij foLr`r v/;;u dh deh 
gSA ge muds isVªkstsusfll vkSj VsDVkWfud egRo dks leÖkus 
ds fy, ukxjdksby CykWd ds xSczksl ls u, isVªksykWth] 
ft;ksdsfeLVªh vkSj ftjdksu ;w&ihch@,p,Q vkblksVksfid 
MsVk izLrqr djrs gSaA ifj.kkeksa ls irk pyrk gS fd ;s ,d  
egk}hih; vkdZ lsÇVx esa lcMD’ku&la’kksf/kr fyFkksLQsfjd 
vkoj.k  lzksr ds vkaf’kd fi?kyus ls curs gSa ¼fp= 3-1-2-
1½A ftjdksu ;w&ihch MsfVax ifj.kkeksa ls irk pyrk gS fd  
xSczkst dks 561 vkSj 531 ek- ds chp LFkkfir fd;k x;k 
Fkk] ftjdksu ls gsQfu;e vkblksVksfid MsVk fudV&vYik;q 
eSXeSfVd gLrk{kj ds lkFk ,d feM&eslksçksVsjkstksbd 
fi?kyus okys lzksr dk lq>ko nsrk gSA ,p,Q&VhMh,e ekWMy 
fi?kyus ds laHkkfor lzksr ds :i esa fudVorhZ vpkudksfoy  
bdkbZ dh Hkkxhnkjh ds fy, Vsjsu Çcnq ls miyC/k MsVk 
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ka ds lkFk feydj dke djrk gSA vpkudksfoy bdkbZ vkSj 
Jhyadk ds chp vkuqoaf’kd laca/k] bu nksuksa HkwHkkxksa dh esfQd 
pV~Vkuksa dh vk;q vkSj leLFkkfud fo’ks”krkvksa esa mYys[kuh; 
lekurk ds lkFk] xksaMokuk lqijdkWfUVusaV vlsacyh ds vafre 
pj.k ls tqM+s iwohZ vÝhdh vksjkstsuh ds nkSjku muds leorhZ 
xBu dh vksj ladsr djrs gSaA  

 

fp= 3-1-2-1 % ukxjdksby CykWd ls xSczksl ds fy, yk@,l,e cuke yw@
okbZch fcosfj,aV vkjs[k ds mi;ksx ls lekesyu ¼Åijh egk}hih; ØLV dk½ 
vkSj vkaf’kd fØLVyhdj.k ¼,,Qlh½ ekWMyA ih,e % izkFkfed vkoj.kA

;g dk;Z jk”Vªh; HkwHkkSfrdh; vuqla/kku laLFkku] gSnjkckn] 
Hkkjr ds fot;k dqekj Vh- ds lg;ksx ls fd;k x;k  
FkkA  

https://doi.org/10.3390/min12121509 

ltuk ,l- , VkWelu ts- ds-] vey nso ts- , uhykatuk ljdkj

3-1-33-1-3 e/; enqjS CykWd] nf{k.k Hkkjr ls esfQd xzSuqykbV~l  e/; enqjS CykWd] nf{k.k Hkkjr ls esfQd xzSuqykbV~l 
dh vk;q vkSj isVªkstsusfll % {ks=h; VsDVksfuDl ij izHkkodh vk;q vkSj isVªkstsusfll % {ks=h; VsDVksfuDl ij izHkko

nf{k.k Hkkjr dk izhdSfEcz;u lnuZ xzSuqykbV Vsjsu ¼,lthVh½ 
mPp ls vfrmPp rkieku ¼,pVh&;w,pVh½ xzSU;wykbV~l ds 
laj{k.k ds fy, izfl) gS] tks blds e/; Hkkx esa izeq[krk 
ls mtkxj gksdj ,d jSf[kd csYV cukrk gS ftls dEce 
;w,pVh csYV ¼ds;wch½ dgk tkrk gSA ;g csYV esfQd 
xzSU;wykbV~l dh O;kid ?kVukvksa dks Hkh gksLV djrk gS 
tks ,pVh&;w,pVh xzSU;wykbV~l ds lkFk ?kfu”B LFkkfud 
tqM+ko esa ns[ks tkrs gSaA ;g v/;;u muds isVªkstsusfll 
vkSj VsDVksfud lsÇVx dks leÖkus ds fy, {ks= ds izfrfuf/k 
esfQd xzSuqykbV~l dh foLr`r isVªksykWth] ft;ksdsfeLVªh 
vkSj ft;ksØksuksykWth izLrqr djrk gSA ifj.kke n’kkZrs gSa 
fd esfQd xzSU;wykbV~l fuEu&ls&e/;e&ds FkksysbV~l gSa]  
egk}hih; vkdZ lekesyu ds lkFk]  ,d lcMD’ku & 

la’kksf/kr le`) vkoj.k lzksr ds vkaf’kd fi?kyus ls curs 
gSaA ewy vkoj.k lzksr dh lajpuk dks 100@0 vkSj 70@30 
ds chp fLiuy@xkusZV yst+ksZykbV ;ksxnku vuqikr ds 
lkFk rS;kj fd;k x;k gS] tks ,LFksuksLQh;j viosÇyx ds 
nkSjku fLiuy vkSj xkusZV fc;Çjx fi?ky ds feJ.k dk 
lqÖkko nsrk gSA esfQd xzSuqykbV~l dh ftjdksu ;w&ihch 
ft;ksØksuksykWth muds foLFkkiu dks 625 ek- vkSj 612 ek- 
ds chp lhfer djrh gS] tks ckn esa 581 ek- vkSj 531 ek- ds 
chp dk;karj.k ls xqtjrh gSA ;g 593 vkSj 532 ek- ds chp 
dEce ;w,pVh csYV czSdsV esa ,pVh&;w,pVh esVkeksfQZTe 
ds le; ds lkFk vksojySi gksrk gS] tks ,pVh&;w,pVh 
xzSuqykbV~l ds fuekZ.k ds fy, ftEesnkj rki lzksr ij ,d 
oSdfYid –’; is’k djrk gSA ftjdksu ,p,Q vkblksVks-
fid v/;;uksa ls vkÆd;u vkSj izksVsjkst+ksbd ?kVdksa ls tqM+s 
fi?kyus okys lzksrksa ls ewy eSXek mRiknu dk irk pyrk gSA 
mijksDr ds izdk’k esa] dEce ;w,pVh csYV vkSj lq#yh f’k;j 
{ks= ds lkFk if’Pkeh vkSj iwohZ enqjS CykWdksa dks ‘kkfey djus  
okys esfQd xzSuqykbV~l ds xBu dh O;k[;k djus ds fy, 
,d dksfytuy VsDVksfud ekWMy ¼fp= 3-1-3-1½ izLrkfor 
gSA 

 

fp= 3-1-3-1 % ds;wch esa esfQd xzSuqykbV~l vkSj lacaf/kr fyFkksykWth ds 
mRiknu ds fy, izLrkfor isVªkstsusfVd@VsDVkWfud ekWMy dk ;kstukc) 
fp=.kA

;g dk;Z jk”Vªh; HkwHkkSfrdh; vuqla/kku laLFkku] gSnjkckn] 
Hkkjr ds fot;k dqekj Vh- ds lg;ksx ls fd;k x;k FkkA

https://doi.org/10.1017/S0016756823000079 

vey nso ts-] VkWelu ts- ds-] uhykatuk ljdkj
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vuqla/kku xfrfo/k;ka
vuqla/kku xfrfo/k;ka

3-1-4 Jh’kSye DokVZtkbV laj3-1-4 Jh’kSye DokVZtkbV lajpuk] dMIik ?kkVh] Hkkjr  puk] dMIik ?kkVh] Hkkjr  
dh isVªksxzkQh] Hkw&jlk;dh isVªksxzkQh] Hkw&jlk;u vkSj MsVªkbVy ftjdkWu u vkSj MsVªkbVy ftjdkWu 
Hkw&dkykuqØeHkw&dkykuqØe

eslksizksVsjkst+ksbd dMIik ?kkVh esa vk/kkj ls ‘kh”kZ rd pkj 
vlac)rk&c) vuqØe ‘kkfey gSa] vFkkZr~ ikik?kuh lewg] 
fp=korh lewg] Jh’kSye lajpuk vkSj dqjuwy lewg] ftlesa 
,yksdsFkksul uYykeykbZ lewg dks FkzLV laidks± ds lkFk  
csfluy vuqØeksa ds lkFk tksM+k x;k gSA ?kkVh esa dbZ v/;;uksa 
ds ckotwn] Jh’kSye lajpuk ls cgqr lhfer Hkw&dkykuqØfed 
vkSj Hkw&jklk;fud tkudkjh miyC/k gS tks bldh fLFkfr 
vkSj@;k vU; vuqØeksa ds lkFk lglaca/k esa ck/kk mRiUUk 
dj jgh gSA  blfy,] fuekZ.k ds fu{ksi ds  nkSjku fu{ksi 
dk le;, ryNV mn~Xke vkSj VsDVksfud lsÇVx vVdyksa 
dk fo”k; cuh gqbZ gSA bl dk;Z esa] xBu ds uewuksa ls u, 
Hkw&dkykuqØfed vkSj Hkw&jklk;fud MsVk ¼ft+jdksu ;w&ihch½ 
izLrqr fd, x, gSaA u, vkadM+ksa ls irk pyrk gS fd Jh’kSye  
lajpuk vLFkk;h :i ls csly fp=korh lewg ds lkFk 
lac) gS vkSj dkQh gn rd ,ykspFkksul uYykeykbZ lewg 
ls vyx gSA Jh’kSye lajpuk ds ryNV esa NksVh ysfdu  
egRoiw.kZ la[;k esa isfy;ks&eslksvkÆd;u MsVªkbVy ftjdkWu 
vkSj dqN gsfM;u ftjdkWu ‘kkfey gSa] tks iwohZ /kkjokM+ 
ØsVu ¼bZMhlh½ esa ;k ÇlgHkwe ØsVu ;k if’Pkeh /kkjokM+ 
ØsVu ¼MCY;wMhlh½ ds dwxZ CykWd dh pV~Vkuksa ls nwjLFk 
lzksrksa] lehiLFk ryNV lzksrksa] vc rd vKkr pV~Vkuksa dh 
laHkkouk dks c<+krs gSaA ftjdksu MsVk ls ;g Hkh irk pyrk 
gS fd ryNV dk fu{ksi.k lh,-@yxHkx 1900 ek- ds ckn 
gqvk Fkk] ;kuh iSfy;ksizksVsjkst+ksbd ;qx ds nkSjkuA Jh’kSye 
ryNVksa dk fu{ksi.k dh vk;q lh,- 1840 ek- gS vkSj fu{ksi.k 
lh,- 1770 ek- rd tkjh jgk ¼fp= 3-1-4-1½A gekjs MsVk 
ds vk/kkj ij] ge rdZ nsrs gSa fd volknu ,d njkj 
?kkVh esa ‘kq: gqbZ tks ckn esa ,d fuf”Ø; ekÆtu lsÇVx esa  
fodflr gqvkA u, MsVk ls irk pyrk gS fd Jh’kSye 
lajpuk csly fp=korh lewg ds lkFk vLFkk;h :i ls  
lacaf/kr gS] vkSj dkQh gn rd ,ykspFkksul uYykeykbZ 
lewg ls vyx gSA 

 

fp= 3-1-4-1 % dkVwZu ?kkVh fodkl ds pj.kksa dks n’kkZrs gSa % ¼,½ 
Jh’kSye lajpuk iwohZ /kkjokM+ ØsVu ds fdukjs ij fp=korh lewg 
ds yxHkx ,d gh le; esa iSfy;ksizksVsjkst+ksbd njkj&fuf”Ø; ekÆtu 
lsÇVx esa cuh FkhA ¼ch½ uYykeykbZ lewg dks ckn esa —”.kk vkWjkstsuh 
¼lh,- 1620 ek-½ ds nkSjku Jh’kSye QkWesZ’ku&fp=korh lewg dks gVk  
fn;k x;k FkkA

;g dk;Z dksydkrk ds izslhMsalh fo’ofo|ky; ds HkwfoKku 
foHkkx ds xkSre ?kks”k] ‘kadj cksl vkSj ikjferk nkl( tkiku 
ds fgjksf’kek baLVhV~¸kwV vkWQ IysV dUots±l jhtu fjlpZ  
¼,pvkbZihbZvkj½ ds dkSf’kd nkl ds lg;ksx ls fd;k x;k 
FkkA

https://doi.org/10.1016/j.precamres.2023.106978 

Lusgk eq[kthZ] vey nso ts-] VkWelu ts- ds-

3-1-5 e/; Hkkjr ds cqUnsy[kaM ØsVu esa VhVhth vkSj gkbZ&ds 3-1-5 e/; Hkkjr ds cqUnsy[kaM ØsVu esa VhVhth vkSj gkbZ&ds 
xzSfuVksbM~l dh mRifÙk ij fu;ksfMfe;e vkblksVksfid             xzSfuVksbM~l dh mRifÙk ij fu;ksfMfe;e vkblksVksfid             
ck/kck/kk,ak,a

e/; Hkkjr esa cqansy[kaM ØsVu esa eq[; :i ls 
vkfdZ;u&çksVsjkstksbd lhek ij cus gkbZ&ds xzSfuVksbM~l 
vkSj cgqr iqjkus VhVhth ¼VksuykbV&VªksaMtsekbV&xzSuksfMvks-
jkbV~l½ ds dbZ layXu jk¶V ‘kkfey gSaA blfy,] cqansy[kaM 
ØsVu vkfdZ;u ØLVy o`f) vkSj eYVhlkslZ xzSfuV‚bM  
ckFkksfyFk ds mn~Hko ij v/;;u ds fy, ,d çeq[k LFkku gS] 
ftlus ,d egk}hi dks yxHkx 2-5 th,- ij fLFkj fd;kA 
mudh Hkw&jklk;fud fo’ks”krkvksa ds vk/kkj ij] gkbZ&ds 
xzSfuVksbM~l dks fuEu flfydk&gkbZ ,eth ¼lSuqfdVksbM~l 
vkSj gkbfczM½ vkSj mPp flfydk&fuEu ,eth ¼,usfDVd½ 
lewgksa esa foHkkftr fd;k x;k gSA gekjk mís’; HkwiVy 
;ksxnku vkSj fuokl le; ij u, ,uMh vkblksVksi lk{; 
ds lkFk muds çeq[k Hkw&jklk;fud gLrk{kjksa dh rqyuk 
djds cqUnsy[kaM ØsVu ds VhVhth] lSuqfdVksbM] gkbfczM 
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ka vkSj ,ukVsfDVd xzSfuVksbM~l ds fodkl esa vYik;q cuke 
HkwiVy lzksrksa dh Hkwfedk esa ubZ var–Zf”V çnku djuk gSA 
VhVhth dh vk;q] vkSj Hkw&jklk;fud gLrk{kj] ε,uMh¼Vh½ 
¼fp= 3-1-5-1½ vkSj VhMh,e ¼fp= 3-1-5-2½ vyx&vyx 
xgjkbZ ij vYik;q ;k vYidkfyd esfQd HkwiVy ds 
vkaf’kd fi?kyus dh vksj ladsr djrs gSaA isfy;ks vkfdZ;u 
VhVhth de HkwiVyh; fuokl le; vkSj uofufeZr HkwViy 
ls ;ksxnku fn[kkrs gSa] tcfd fu;ksvkfdZ;u VhVhth esa 
yacs le; rd HkwiVyh; fuokl le; vkSj isfy;ksvkfdZ;u 
HkwiVy ls ;ksxnku gksrk gSA ;g Iye lsfVaXl esa ,d   iz-
kphu leqæh iBkj ¼3-4&3-2 th,½ esa fi?kyus ls laØe.k@
ifjorZu dks çfrfcafcr dj ldrk gS] ftlds ifj.kkeLo:i 
,d iSfy;ksvkfdZ;u çksVksd‚fUVusaV] 2-7 th, lcMD’ku vkSj 
çksVksd‚fUVusaV ds lkFk }hi vkdZ vfHko`f) rd gks ldrk 
gSA 2-5 th, gkbZ&ds xzSfuVksbM~l esaVy ost vkSj igys ls 
ekStwn HkwiVy ds vkaf’kd fi?kyus ls vfHklj.k lcMD’ku 
lsfVaXl ij curs gSaA lSuqfdVksbM~l vkSj gkbfczM xzSfuVksbM~l 
vkoj.k esa mRiUu gq,] ckn okyk etcwr ØLVy ;ksxnku 
fn[kk jgk gS] tcfd çpqj ek=k esa ,ukVsfDVd xzSfuVksbM~l 
‘kq) HkwiVy fi?kyus ds mRikn FksA gekjk ,uMh MsVk vkSj 
ft;ksdsfedy gLrk{kj çkjafHkd esfQd lzksrksa ls ,&ih lhek 
dh vksj etcwr HkwiVy&vkoj.k ijLij fØ;k esa cnyko 
dk leFkZu djrs gSa] tks laHkor% egk}hi pØksa dh ‘kq#vkr 
dks n’kkZrk gSA

 

fp= 3-1-5-1% cqUnsy[k.M] vjkoyh vkSj /kkjokM+ ØsVu ls VhVhth] 
,y,l,p,e ¼lSuqfdV‚bM vkSj gkbfczM½ vkSj ,p,l,y,e xzSfuVksbM~l ds 
fy, εNd(t) cuke le; ¼ftjdksu vk;q fodkl vkjs[kA

 

fp= 3-1-5-2% cqUnsy[k.M ØsVu esa ;w&ihch ftjdkWu vk;q vkSj ,uMh 
e‚My vk;q ¼VhMh,e½ dk forj.k vkSj ¼,½ VhVhth,l vkSj ¼ch½ gkbZ&ds 
¼lSuqfdVksbM~l vkSj gkbfczM½ xzSfuVksbM~l dh ,p,Q e‚My vk;q dh lhekA

;g dk;Z jk”Vªh; leqæ foKku laLFkku] xksok ds lquhy dqekj 
flag(  tkuk gYyk dh fQfu’k çk—frd bfrgkl laxzgky;] 
gsyfladh fo’ofo|ky;] fQuySaM( d’ehj fo’ofo|ky;] 
Jhuxj] Hkkjr ds ryr vgen vkSj Ldwy v‚Q vFkZ ,aM 
Lisl ,DlIyksjs’ku] ,fjtksuk LVsV ;wfuoflZVh] ;w,l, ds 
fou; ds jk; ds lg;ksx ls fd;k x;kA

https://doi.org/10.2113/2022/6956845 
dqekj cVqd tks’kh

3-1-6 HkwiVy fodkl esa MsVªkbVy ftjdkWu % Hkkjrh;  3-1-6 HkwiVy fodkl esa MsVªkbVy ftjdkWu % Hkkjrh;  
miegk}hi ls ,d ifjçs{;miegk}hi ls ,d ifjçs{;

MsVªkbVy ftjdksu dk mi;ksx vDlj HkwiVy  
fodklkRed v/;;u ds fy, fd;k tkrk gS D;ksafd 
os egk}hih; ØLV ds fo’kky {ks=ksa dk uewuk ysrs gSaA 
orZeku v/;;u esa ge Hkkjrh; miegk}hi esa HkwiVy  
fodkl dks le>us ds fy, Hkkjrh; miegk}hi ls u, 
ladfyr ;w&ihch MsVªkbVy ftjdksu MsVk ds lkFk&lkFk  
vk/kqfud vkSj   çkphu ryNV ds ,p,Q vkblksVksi ds 
lkFk igys ls fjiksVZ fd, x, oSf’od MsVk ds ladyu 
dk mi;ksx djrs gSa ¼fp=-3-1-6-1½A Hkkjrh; miegk}hi ls 
MsVªkbVy ftjdksu ;w&ihch vk;q MsVk f’k[kj ¼2400&2700] 
1600&1900] 850&1200] vkSj 450&550 ek- ij½ fn[kkrk gS 
tks çeq[k Kkr fo’kky egk}hiksa ds fuekZ.k ls lacaf/kr gSA 
blds vykok miegk}hi ds fuekZ.k ds lkFk 3200&3400 
,e, rFkk 10 ,e, ls de okys f’k[kj bl vof/k ds 
lkFk laxr ugha gSaA vkfdZ;u lzksrksa ds c<+rs {kj.k vkSj 
mR[kuu ds dkj.k iwoZ f’k[kj ,d leku HkkSxksfyd uewuk 
?kuRo dk çfrfuf/kRo dj ldrk gSA fof’k”V :i ls 
;qok ¼100 ek- ls de½ MsVªkbVy ftjdksu vk;q f’k[kj 
fgeky;h v‚jkstsuh ds dkj.k ftjdkWu laj{k.k dk çfr-
fuf/kRo dj ldrk gSA Hkkjrh; miegk}hi ds ftjdksu 
,p,Q e‚My ;qx ls irk pyrk gS fd çhdSfEcz;u ØLV 
de mez ds lkFk egk}hih; ØLV dk çeq[k lzksr FkkA 
lh,- ij ldkjkRed εbZ,p,Q¼Vh½ esa Li”V cnyko Hkkjrh;  
miegk}hi ds MsVªkbVy ftjdksu ls 3600 ek- Hkw&xfrdh 
çfØ;kvksa esa cnyko dks js[kkafdr dj ldrk gS] tcfd 
yxHkx 3200 ek- ds ckn ds vR;f/kd udkjkRed eku 
HkwiVy iqu% dke djus ls tqM+s gks ldrs gSaA Hkkjrh; 
vkSj oSf’od MsVkcsl ls MsVªkbVy ftjdkWu ds rjafxdk 
fo’ys”k.k ls yxHkx 800 ,eok;vkj vkSj yxHkx 350 
,eok;vkj dh ,d çeq[k pØh;rk dk irk pyrk 
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gS tks laHkor% egk}hi pØ vkSj mlds vk/ks pØ dk                                                           
çfrfuf/kRo djrk gSA oSf’od vkSj Hkkjrh; ε,p,Q¼Vh½ ds 
chp ‘kfDr esa vlaxfr isfy;ks&ls eslksvkfdZ;u ds nkSjku 
LFkkuh; miegk}hih; HkwoSKkfud çfØ;kvksa ds dkj.k gks 
ldrh gSA

 

fp= 3-1-6-1% ¼,½ MsVªkbVy ftjdkWu ;w&ihch vk;q ¼fØLVyhdj.k ;qx½ 
f’k[kj ds lkFk egk}hih; ØLV ds fodkl ds fy, fofHkUu çdkf’kr e‚MyA 
¼[k½ yky oØ ftjdkWu cuke fØLVyhdj.k vk;q ls ε18vks fo’ys”k.k dh 
pyu’khy vkSlr ¼51 vkj- vkSlr( ,u ¾  yxHkx 6200½ dk çfrfuf/kRo 
djrk gS] vkSj uhyk oØ ε,p,Q ¼Vh½ dk pkyw vkSlr ¼121 vkj- vkSlr( 
,u ¾ yxHkx 42]460½ gSA ihys cSaM egk}hi vlsacyh ds ;qx dks n’kkZrs gSaA

;g dk;Z HkwfoKku vkSj çk—frd lalk/ku foHkkx] HkwfoKku 
laLFkku] dSfEiukl fo’ofo|ky;] czkthy ds ,ylu ih- 
vksfyfo,jk ds lg;ksx ls fd;k x;k FkkA 

https://doi.org/10.2113/2022/3099822 

dqekj cVqd tks’kh] mikluk ,l cuthZ] paæ çdk’k nqcs

3-1-7 Hkwdaih; MsVk }kjk ckf/kr xq#Rokd”kZ.k folaxfr;ksa dks 3-1-7 Hkwdaih; MsVk }kjk ckf/kr xq#Rokd”kZ.k folaxfr;ksa dks 
mYVk djds nf{k.kh Hkkjrh; <ky ds uhps eksgks xgjkbZ dk mYVk djds nf{k.kh Hkkjrh; <ky ds uhps eksgks xgjkbZ dk 
vuqekuvuqeku

v/;;u esa ns[kh xbZ xq#Rokd”kZ.k folaxfr;ksa ls nf{k.kh 
Hkkjr vkSj blds vklikl ds {ks=ksa ds uhps ,d mPp foHksnu 
okyh 3Mh eksgks lajpuk çLrqr dh xbZ gSA bl v/;;u ds 
fy, 0-1° ds fxzM foHksnu okys oSf’od xq#Rokd”kZ.k xM+cM+h 

e‚My ¼,Dlth,e2019bZ½ ij fopkj fd;k x;k gSA Hkkjrh;  
çk;}hi ds uhps eksgks mrkj&p<+ko dks myVus ds fy, foLkfjr 
c‚V ds O;qRØe ,Yxksfjne vkSj x‚l&QkLV Qwfj;j VªkalQ‚eZ  
vk/kkfjr Q‚joMZ e‚My dks viuk;k tkrk gSA O;qRØe 
,YxksfjFe dk ijh{k.k ,d flaFksfVd e‚My ds fy, fd;k 
tkrk gS ftlesa iwoZfu/kkZfjr ?kuRo foijhr vkSj ek/; eksgks 
xgjkbZ gksrh gSA bl O;qRØe ,YxksfjFe dh etcwrh dks 
‘kksj&lekosf’kr xq#Rokd”kZ.k MsVk ds fy, vkxs ijh{k.k 
fd;k x;k gSA nks gkbij&iSjkehVjksa dk vuqeku yxkus ds 
fy, fu;a=.k fcanqvksa dh vko’;drk gksrh gS] vFkkZr~ ?kuRo 
foijhr] vkSj lanHkZ xgjkbZ] tks eksgks xgjkbZ ds lVhd 
vuqeku esa egRoiw.kZ Hkwfedk fuHkkrs gSaA okLrfod ekeys ds 
v/;;u esa] Hkwdaih; ck/kk fjlhoj QaD’ku&lapkfyr fu;a=.k 
fcanqvksa }kjk nf{k.kh Hkkjr vkSj mlds vklikl ds {ks=ksa dh 
O;qRØe eksgks xgjkbZ eksgks LFkyk—fr dh ,d cgqr gh tfVy 
okLrqdyk dks n’kkZrh gSA v/;;u {ks= esa ns[kh xbZ vkSlr  
HkwiVy eksVkbZ 35-35 fd-eh- gS] tks igys crkbZ xbZ eks-
gks xgjkbZ ls esy [kkrh gSA HkwiVy dh vf/kdre eksVkbZ 
vkfdZ;u if’peh /kkjokM+ ØsVu ds nf{k.kh Hkkx ds uhps 
vkSj lyse Cy‚d ds if’pe esa 53-04 fd-eh- gS] yxHkx 
44&47 fd-eh- eksgks xgjkbZ lyse Cy‚d ds nf{k.k esa enqjS 
Cy‚d esa vpadksfoy ‘kh;j tksu rd ns[kh tkrh gSA tks 
iky?kkV&dkosjh f’k;j tksu flLVe dh vkpsu ØLV dh 
laHkkfor fujarjrk dk lq>ko nsrk gSA lcls de HkwiVy 
eksVkbZ eku dMIik ?kkVh ds iwohZ fdukjs ij ns[ks tkrs gSa] 
tks iwohZ ?kkV eksckby csYV ds çksVsjkstksbd —”.kk ?kkVh ds 
lkFk vksojySi gksrk gSA 
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ka fp= 3-1-7-1% ¼,½ 10 fd-eh- dh nh?kZo`Ùkkdkj ÅapkbZ ij oSf’od ØLV 
1-0 e‚My ls ryNV fo”kerkvksa ds dkj.k xq#Rokd”kZ.k folaxfr;ka] ¼ch½  
10 fd-eh- dh nh?kZo`Ùkkdkj ÅapkbZ ij oSf’od ØLV 1-0 e‚My ls 
rhu fØLVyh; ØLV fo”kerkvksa ds dkj.k xq#Rokd”kZ.k folaxfr;ka] 
¼lh½ 10 fd-eh- dh nh?kZo`Ùkkdkj ÅapkbZ ij VkseksxzkQh e‚My ls 
325 fd-eh- rd 75 fd-eh- ¼Åijh vkoj.k½ ls vkoj.k fo”kerkvksa 
ds dkj.k xq#Rokd”kZ.k folaxfr;ka] ¼Mh½ nh?kZo`Ùkkdkj ÅapkbZ 10  
fd-eh- ij ekih xbZ ‘kq) eksgks rjaxksa ds dkj.k xq#Rokd”kZ.k folaxfr;kaA  

 

fp= 3-1-7-2 % ¼,½ xgjkbZ dh ck/kk ds fy, mi;ksx fd, tkus okys  
Hkwdaih; LVs’kuksa ds lkFk vafre O;qRØe.k eksgksA Hkwdaih; LVs’kuksa ds fy, 
jax iêh mu LFkkuksa ij O;qRØe.k eksgks ls okLrfod eksgks ds fopyu dk  
çfrfuf/kRo djrh gS vkSj ¼ch½ HkwoSKkfud lhekvksa ds lkFk vafre O;qRØe.k 
eksgks dk çfrfuf/kRo djrh gSA

https://doi.org/10.1029/2022JB025651 

vdkZ j‚;] eqF;kyk çlkn] in~ek jko ch-] V‚elu ts- ds- 

3-1-8 fdlh Hkh 3Mh pj ?kuRo foijhr okys vfu;fer 3-1-8 fdlh Hkh 3Mh pj ?kuRo foijhr okys vfu;fer 
LFkyk—frd æO;eku ds fy, lkekU;h—r x‚l&,Q,QVh LFkyk—frd æO;eku ds fy, lkekU;h—r x‚l&,Q,QVh 
3Mh Q‚joMZ xzsfoVh e‚Mfyax 3Mh Q‚joMZ xzsfoVh e‚Mfyax 
vfu;fer LFkyk—frd æO;eku forj.k ds fy, Qwfj;j 
Mksesu esa xq#Rokd”kZ.k folaxfr;ksa dk vuqeku yxkus ds 
fy, ,d iwjh rjg ls la[;kRed Q‚joMZ e‚My çLrqr 
fd;k x;k gSA ekud ,Q,QVh ,Yxksfjne dh rqyuk esa 
csgrj lVhdrk çkIr djus ds fy, x‚l&,Q,QVh fof/k 
dk mi;ksx djds la’kksf/kr ikdZj lw= dk mi;ksx fd;k 
tkrk gSA LFkyk—frd lrgksa ds fy, ekStwnk vko`fÙk Mksesu 
Q‚joMZ e‚Mfyax xq#Rokd”kZ.k folaxfr;ksa ds ewY;kadu ds 
fy, lkekU; fo’ys”k.kkRed :i ls O;qRiUu ?kuRo dk;ksaZ dk 
mi;ksx djrk gSA ysfdu okLrfod ifj–’; esa] milrg 
æO;eku forj.k xgjkbZ dk dksbZ Hkh dk;kZRed :i ys ldrk 
gSA gekjk çLrqr ,Yxksfjne ?kuRo forj.k ds fdlh Hkh   
{kSfrt vkSj Å/kZ~ok/kj fHkUurk ds dkj.k vkxs dh xq#Rokd”kZ.k 
folaxfr;ksa ds ewY;kadu ds fy, ,d lkekU;h—r –f”Vdks.k 
çnku djrk gSA dEI;wVs’kuy ykxr LFkyk—frd  
lrgksa dh vfu;ferrkvksa vkSj ?kuRo forj.k ds dk;kZRed 
:i dh tfVyrk ij fuHkZj djrh gSA  çLrqr ,Yxksfjne 
dh rqyuk fo’ys”k.kkRed lek/kku vkSj varfj{k Mksesu 

fçTeh; e‚My lfUudVu ls dh tkrh gSA ,d tfVy]  
fo’ys”k.kkRed :i ls xSj&vfHkUu ?kuRo forj.k ij Hkh fopkj 
fd;k x;k vkSj varfj{k Mksesu e‚My ds lkFk rqyuk dh xbZA 
çLrqr ,Yxksfjne lHkh ekeyksa esa xq#Rokd”kZ.k folaxfr;ksa 
dk lVhd vuqeku yxkrk gS] vkSj ifj.kke varfj{k Mksesu 
fçTeh; e‚My ds djhc gSaA var esa] gekjs çLrqr ,Yxksfjne 
¼fp= 3-1-8-1½ dk mi;ksx djds vkxs dh folaxfr;ksa dk 
ewY;kadu djus ds fy, okLrfod ryNVh ?kkVh ns[kh xbZ 
xq#Rokd”kZ.k folaxfr vkSj ijoyf;d ?kuRo fHkUurk ds 
fy, blds vuq:i O;qRØe.k cslesaV xgjkbZ ij fopkj 
fd;k tkrk gSA vuqekfur xq#Rokd”kZ.k folaxfr;ka çsf{kr 
xq#Rokd”kZ.k folaxfr;ksa ds fudV lfUudVu çnku djrh gSa] 
ftlls fdlh Hkh 3Mh LFkyk—frd Q‚joMZ e‚Mfyax ds fy,  
çLrkfor ,Yxksfjne dh fo’oluh;rk dk irk pyrk gSA 

  

fp= 3-1-8-1% fparkyiqMh lc csflu] Hkkjr dh ns[kh xbZ xq#Rokd”kZ.k 
folaxfr;ka vkSj ijoyf;d ?kuRo forj.k ds fy, lacaf/kr O;qRØe.k cslesaV 
xgjkbZA ¼,½ Hkkjr ds fparkyiqMh lc csflu dh ns[kh xbZ xq#Rokd”kZ.k 
folaxfr] ¼ch½ O;qRØe.k cslesaV xgjkbZA

;g dk;Z Ldwy v‚Q vFkZ ,aM ,uok;uZesaV] ;wfuoflZVh v‚Q 
yhM~l] oqMgkml] ;wds ds ys;qvku ow ds lg;ksx ls fd;k 
x;k FkkA 

https://doi.org/10.1016/j.cageo.2023.105297 

vdkZ j‚;
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3-1-9 dykMxh lqijxzqi] Hkkjr ds dkcksZusV vuqØeksa dh 3-1-9 dykMxh lqijxzqi] Hkkjr ds dkcksZusV vuqØeksa dh 
lh&,lvkj&ihch vkblksVksi ç.kkyhxr dk;Z % ?kkVh  lh&,lvkj&ihch vkblksVksi ç.kkyhxr dk;Z % ?kkVh  
fodkl ds fy, fufgrkFkZ vkSj çksVsjkstksbd oSf’od ?kVukvksa fodkl ds fy, fufgrkFkZ vkSj çksVsjkstksbd oSf’od ?kVukvksa 
ds lkFk lglaca/kds lkFk lglaca/k

dyknxh ?kkVh Hkkjr ds dbZ çksVsjkstksbd ryNVh ?kkfV;ksa 
esa ls ,d gSA bl ?kkVh dk ,d f}vk/kkjh fodkloknh 
bfrgkl gS] ftlesa ,d dks.kh; folaxfr gS tks dyknxh 
lqijxzqi ds iqjkuh fo—r vkSj ;qok vfo—r j‚d vuqØeksa dks 
vyx djrh gS] ftUgsa Øe’k% ckxydksV vkSj cknkeh lewg 
dgk tkrk gSA ckxydksV lewg dks isfy;ksçksVsjkstksbd & 
eslksçksVsjkstksbd ;qx dk ekuk tkrk gSA gkykafd] cknkeh 
lewg dh ryNV ds teko vkSj ?kkVh ds can gksus ds 
le; dks ysdj vVdysa yxkbZ xbZ gSaA geus bl ?kkVh 
ds fp=HkkuqdksV] fpd’ksfydsjh] y{k.kgêh ¼ckxydksV 
lewg½ vkSj dksad.kdksIik ¼cknkeh lewg½ ds leqæh dkcksZusV  
vuqØeksa dk lh&vks&,lvkj vkblksVksi v/;;u fd;kA gekjs  
ifj.kke n’kkZrs gSa fd lHkh dkcksZusV lajpukvksa esa ls 
δ13lh us çkFkfed leqæh gLrk{kj dks lajf{kr fd;k gSA   
ckxydksV lewg ds dkcksZusV esa δ13lh dh lhfer  
fHkUurk ¼0$2 izfr’kr0½ ,d fLFkj voLFkk esa dkcZfud 
dkcZu cfj;y dk lq>ko nsrh gS( tcfd] cknkeh lewg ds 
dksad.kdksIik pwuk iRFkj esa δ13lh dh fHkUurk dh O;kid 
Js.kh ¼&2-2 ls $ 3-5 izfr’kr0½ ,d xfr’khy dkcZfud 
dkcZu cfj;y ifj–’; ij ladsr nsrh gSA ;s gLrk{kj 
eslks&fu;ksçksVsjkstksbd dky ds lh&vkblksVksi LVªSfVxzkQh 
ds vuq:i gSaA dyknxh lqijxzqi dh lcls ;qok bdkbZ]  
dksad.kdksIik pwuk iRFkj dh 206ihch&207ihch MsfVax ls 
604 $ 25 ek- dh fu{ksi.k vk;q çkIr gqbZ ¼fp= 3-1-9-
1½A ;g vk;q] 0-70781 ds çkFkfed 87,lvkj@86,lvkj  
vuqikr ds lkFk ekuh tkrh gS] tks cknkeh lewg ds lfØ; 
volknu dks ,fM;kdju vof/k ¼fp= 3-1-9-2½ rd vPNh 
rjg ls c<+krh gSA  bu vkadM+ksa us ckxydksV vkSj cknkeh 
lewgksa ds chp 500 fefy;u ls vf/kd o”kksaZ dh yach vof/k 
ds fu{ksi.k varjky ds vfLrRo dh iqf”V dhA bl v/;;u 
ds urhts bl nkos dks Hkh [kkfjt djrs gSa fd çk;}hih; 
Hkkjr ds vf/kdka’k çksVsjkstksbd csflu esa volknu 1000 
ek- rd lekIr gks x;kA 

 

fp= 3-1-9-1% 207ihch@204ihch & 206ihch204ihch dksad.kdksIik pwuk iRFkj 
ds fy, vkblksØksu vkjs[kA

 

fp= 3-1-9-2% le;@LVªsVhxzkQh ds lkFk dykMxh lqijxzqi ds dkcksZusV  
lajpukvksa ds δ13lh ds fodkl dks n’kkZus okyk lexz Iy‚VA uewuk—r 
Hkw[kaMksa dh LVªSfVxzkfQd fLFkfr dk foLrkj fd;k tkrk gSA lacaf/kr lajpukvksa 
ls lcls de ifjofrZr 87,lvkj@86,lvkj vuqikr vk;rksa esa fn[kk, 
x, gSaA

;g dk;Z lkfo=hckbZ Qqys iq.ks fo’ofo|ky;] iq.ks dh f’kYik 
ikfVy fiYybZ( HkkSfrd vuqla/kku ç;ksx’kkyk] vgenkckn 
ds feyu ds- egyk vkSj latho dqekj( vkSj mUur ty  
lalk/ku fodkl ,oa çca/ku dsaæ] iq.ks ds foosd ,l- dkys ds 
lg;ksx ls fd;k x;kA
https://doi.org/10.1016/j.precamres.2023.107014
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ka fcfou th- t‚tZ] T;ksfrjatu ,l js 

3-1-10 ef.kdkiVuk ls ,d baMks&vjsfc;u iRFkj ds ,adj 3-1-10 ef.kdkiVuk ls ,d baMks&vjsfc;u iRFkj ds ,adj 
dh Hkw&jklk;fud mRifÙk Hkkjr ds e/;;qxhu leqæh O;kikj dh Hkw&jklk;fud mRifÙk Hkkjr ds e/;;qxhu leqæh O;kikj 
ij i;kZIr fooj.kij i;kZIr fooj.k
Hkkjr nqfu;k ds lcls iqjkus leqæh ns’kksa esa ls ,d gS] 
vkSj fons’kh laidZ rhljh lglzkCnh bZlk iwoZ ls gSaA dbZ 
iqjkrkfRod vo’ks”kksa ds vykok] Hkkjrh; rVorhZ bykdksa esa 
leqæh iqjkrkfRod vUos”k.kksa ds nkSjku fofHkUu çdkj ds dbZ 
iRFkj ds ,adjksa dk nLrkosthdj.k fd;k x;k gSA gky gh 
esa leqæh iqjkrkfRod vUos”k.k ds nkSjku] e/;dkyhu dky 
dk ,d VwVk gqvk baMks&vjsfc;u iRFkj dk ,adj] Hkkjrh; 
iwohZ rVorhZ vksfM’kk ds ef.kdkiVuk rV ij [kkstk x;k 
Fkk ¼fp= 3-1-10-1½A ,adj dh mRifÙk dk fu/kkZj.k djus 
ds ç;kl esa] geus ,d foLr`r isVªksxzkfQd] ft;ksdsfedy 
¼çeq[k@Vªsl rRo½ vkSj ,lvkj&,uMh vkblksVksfid 
dh tkap dhA gekjs v/;;u ds urhtksa ls irk pyrk 
gS fd ,adj dk iRFkj HkwxfHkZd :i ls ;qok] osfldqyj]  
lcdSfyd cslkYV ykok çokg ls dkVk x;k FkkA  isVªksxzkfQd] 
ft;ksdsfedy vkSj vkblksVksfid MsVk dk mi;ksx djds dh 
xbZ lzksr fQaxjfçafVax ls irk pyrk gS fd lkekU; /kkj.kk 
ds foijhr] ,adj pêku fdlh Hkh LFkkuh; pêku lajpukvksa 
ls ugha vkbZ gSA lHkh MsVk lcls laHkkfor ifj–’; dh vksj 
ladsr djrs gSa fd ,adj pêku dks if’peh Hkkjr ds xqtjkr 
ds lkSjk”Vª {ks= ds ifyrkuk esa MsDdu VªSi ds ykok çokg esa 
ls ,d ls çkIr fd;k x;k Fkk ¼fp= 3-1-10-2½A ;g ifj.kke 
if’peh vkSj iwohZ Hkkjrh; jkT;ksa ds chp e/;dkyhu leqæh 
O;kikj ds vfLrRo dh iqf”V djrk gSA

 
 
 

fp= 3-1-10-1% ¼,½ vksfM’kk ds fpYdk >hy ij ef.kdkiVuk esa baMks&vjsfc;u 
VwVk gqvk iRFkj dk ,adj ik;k x;k ¼ch½ ewy ,adj dh laHkkfor :ijs[kk] 
vU;= ik, x, leku ,adj ds vk/kkj ij iqufuZfeZrA
  
 

fp= 3-1-10-2% ifyrkuk ykok çokg ds MsVk dh rqyuk esa fpYdk ,adj pêku 
ds fy, ε,uMh¼0½ cuke 87,lvkj@86,lvkj vkSj ¼ch½ ε,uMh¼Vh ¾ 66 
ek-½ cuke tsMvkj@okbZA 

;g dk;Z jk”Vªh; leqæ foKku laLFkku] xksok ds flyk f=ikBh] çdk’k ckcw] 
eqjyh dkspsjyk vkSj fot; [ksMsdj( iqjkrRo foHkkx] vksfM’kk ljdkj ds #æ 
çlkn csgjk( vkSj HkkSfrd vuqla/kku ç;ksx’kkyk] vgenkckn ds feyu dqekj 
egyk ds lg;ksx ls fd;k x;k FkkA

https://doi.org/10.1038/s41598-022-17910-9 

T;ksfrjatu ,l js

3-2 HkwiVy xfrdh lewg 3-2 HkwiVy xfrdh lewg 

3-2-1 dsjy dksad.k csflu] if’peh virVh;] Hkkjr ds 3-2-1 dsjy dksad.k csflu] if’peh virVh;] Hkkjr ds 
gkbMªksdkcZu ;qDr nzo lekos’ku ds ?kVdksa dks vyx djus gkbMªksdkcZu ;qDr nzo lekos’ku ds ?kVdksa dks vyx djus 
ds fy, jeu LisDVªksLdksfid rduhdds fy, jeu LisDVªksLdksfid rduhd

nzo lekos’ku v/;;uksa esa vUos”k.k HkwfoKku esa vuqç;ksxksa dh 
,d fo’kky fofo/krk gS vkSj ;g csflu esa pêkuksa ls tqM+s rjy 
inkFkksaZ ds iqjkrkieku vkSj ç—fr ds fu/kkZj.k esa vko’;d 
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vuqla/kku xfrfo/k;ka

VwYl gSaA gkbMªksdkcZu nzo lekos’ku ¼,plh,QvkbZ½ ds 
lkFk nzo lekos’ku dh isVªksxzkQh] ekbØksFkeksZesVªh vkSj ystj 
jeu LisDVªksLdksih tSlh fofHkUu nzo lekos’ku rduhdksa dk 
mi;ksx djus ls gesa csflu dh mRiknu {kerk dks le>us 
esa enn feyrh gSA Hkkjr ds dsjy&dksad.k csflu esa rsy 
vkSj çk—frd xSl fuxe }kjk [kksns x, dsds&4lh&,1 dq,a 
ds fofHkUu HkwoSKkfud lajpukvksa esa vfrØe.k djus okys 
çfrfuf/k ekbØksu vkdkj ds nzo lekos’ku dks bl v/;;u 
ds fy, pquk x;k gSA isVªksxzkfQd fo’ys”k.k ijkcSaxuh ¼;woh½ 
ykbV dh enn ls ,plh,QvkbZ dh mifLFkfr dh iqf”V 
djrs gSaA fofHkUu lajpukvksa esa igpkus x, ,plh,QvkbZ ds 
jeu LisDVªk dh tkap dh xbZ ¼fp= 3-2-1-1 vkSj fp= 3-2-1-
2½½A nzo lekos’ku ds ekbØksFkeksZesfVªd fo’ys”k.k ds ek/;e 
ls çkIr le:ihdj.k ¼Vh,p½ dk rkieku ryNVh pêku 
bdkb;ksa ds iqjkik”kk.k rkieku dks n’kkZrk gSA ,plh,QvkbZ 
ls tqM+s lg&tyh; lekos’ku rsy foaMks jsat 60&140 fMxzh 
lsfYl;l ds vanj Fk fn[kkrs gSa] tks dsjy&dksad.k cs-
flu ¼ds&ds csflu½ esa rsy mRiknu ds fy, vuqdwy rk-
ieku dk ladsr nsrk gSA jeu LisDVªksLdksih dk mi;ksx 
djrs gq, gkbMªksdkcZu vlj nzo lekos’ku dh fo’ks”krk dks 
iwjk fd;k x;k FkkA ,plh,QvkbZ dks dSukuksj ¼çkjafHkd 
fe;kslhu½] dkyhdV ¼çkjafHkd vksfyxkslhu½ xBu ¼çdkj 
A½ vkSj dkljxksM ¼iSfy;kslhu ls çkjafHkd bvkslhu½ xBu 
¼çdkj AA½ ds ,uhYM lw{e njkjksa esa ns[kk x;k Fkk] tks iqu% 
mipkj çfØ;k }kjk  lw{e ÝSDpj ds lkFk Qal ldrs gSaA 
ystj jeu v/;;u ,YdkbUl] lYQj Mkbv‚DlkbM] dkcZu 
MkbZv‚DlkbM] gkbMªkstu lYQkbM vkfn tSlh gkbMªksdkcZu 
çtkfr;ksa dks le> ldrk gSA

 

fp= 3-2-1-1 % Vkbi A ,plh,QvkbZ dSUukuksj lajpukvksa ls Øe’k% 

3065&3070 ehVj ¼,&ch½] vkSj 3075&3080 ehVj ¼lh&Mh½ ij DokVZ~t vkSj 

QsYMLikj vukt ds f}rh;d ÝSDpj esa Qals gq, gSa( Vkbi AA ,plh,QvkbZ 

3980&3985 ehVj ¼bZ&,Q½ ij DokVZ~t vukt ds f}rh;d ÝSDpj esa Qal 

x,A ¼,] lh vkSj bZ½ ,plh,QvkbZ dh mTToy {ks= best vkSj ¼ch] Mh 

vkSj ,Q½ dkljxksM xBu] dsjy dksad.k csflu] Hkkjr ls ,plh,QvkbZ dh 

çfrnhfIr besftl gSaA

 

fp= 3-2-1-2 % çk—frd ,plh,QvkbZ dk jeu LisDVªeA Vkbi A ¼,] lh½] 

Vkbi AA ¼Mh½ vkSj ikuh ¼lh½ dq,a dsds&4lh&,1] dsjy dksad.k csflu] 

Hkkjr lsA

https://doi.org/10.56153/g19088-022-0096-21 

flYik FkSadu] uandqekj oh-] f’kofç;k ,l-
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ka 3-2-2 gkbMªksdkcZu nzo lekos’ku vkSj lzksr j‚d iSjkehVj: 3-2-2 gkbMªksdkcZu nzo lekos’ku vkSj lzksr j‚d iSjkehVj: 
if’peh virVh;] Hkkjr esa nks lw[ks dqvksa ls rqyukif’peh virVh;] Hkkjr esa nks lw[ks dqvksa ls rqyuk
nzo lekos’ku iSfy;ks¶yqbM~l ds çR;{k çek.k dk  
çfrfuf/kRo djrk gS vkSj ryNVh ?kkfV;ksa vkSj rsy&vlj 
ijrksa ds fodkl ij cgqewY; tkudkjh çnku dj 
ldrk gSA gkbMªksdkcZu nzo lekos’ku ¼,plh,QvkbZ½  
HkwoSKkfud lajpukvksa ls rsy ds vo’ks”k gSaA ;g isij nzo 
lekos’ku rduhdksa dk mi;ksx djrs gq, ,plh,QvkbZ dh 
gkbMªksdkcZu çtkfr;ksa ds vuq:i isfy;ksVsEijspj ¼Vh,p½ 
@ rsy foaMks] ,plh,QvkbZ vkSj jeu f’k[kjksa dh rsy 
xq.koÙkk vkSj gkbMªksdkcZu mRiknu dh lzksr vkSj FkeZy 
ifjiDork] dkcZfud inkFkZ dh ek=k] vkSj eqacbZ ds vir-
Vh; nks lw[ks dqvksa vkjoh&1 vkSj dsjy&dksad.k csflu ds 
dsdsMh&1, dq,a ls j‚d&,oy ik;jksfyfll MsVk ds ek/;e 
ls çkIr dsjkstsu çdkj j‚d {kerk dks fpf=r djrk gSA 
orZeku v/;;u esa dqvksa ds lw[kus dh oSKkfud leL;k dk  
lek/kku djus gsrq bu nks lw[ks dqvksa ds nzo lekos’ku 
ekinaMksa ds lkFk&lkFk lzksr j‚d Hkw&jklk;fud fo’ks”krkvksa 
dh rqyuk dh xbZ gSA blds vykok] ewY;kadu fd;k x;k 
fd D;k ifj.kke dsds4lh&,,y ¼dsjy&dksad.k csflu½ vkSj 
vkjoh&1 dq,a uked nks dqvksa ds ekeys ds v/;;u ls 
igys ds fu”d”kksaZ ls lger gSa] tgka dsoy dqN iSjkehVj 
tSls gkseksftukbts’ku ¼Vh,p½ vkSj ,ihvkbZ xq#Rokd”kZ.k 
dk rkieku mi;ksx fd;k x;k Fkk] vkSj bu nksuksa dqvksa ds 
vkl&ikl ds bykdksa esa rsy feyus dh laHkkouk crkbZ xbZA 
orZeku v/;;u esa] nks lw[ks dqvksa ds vanj rsy lekos’ku 
dh ç—fr ds Rofjr ewY;kadu ds fy, vyx&vyx xgjkbZ 
ij ekbØksu vkdkj ds nzo lekos’ku ls nzo lekos’ku 
iSjkehVj tSls fd iqjkrkieku ¼Vh,p½] ,ihvkbZ xzsfoVh vkSj 
jeu LisDVªk çkIr fd, x, FksA nzo lekos’ku ekinaMksa ds 
lkFk] j‚d&,oy ik;jksfyfll fo’ys”k.k ¼f}rh;d MsVk½ ls 
çkIr fofHkUu lzksr j‚d iSjkehVj tSls fd ,l 1] ,l 2] 
,l 3] Vh,e,Dl] gkbMªkstu baMsDl ¼,pvkbZ½] v‚Dlhtu 
baMsDl ¼vksvkbZ½] laHkkfor mit ¼ihokbZ½] mRiknu nks dqvksa 
¼vkjoh&1 vkSj dsdsMh&1,½ ds foLr`r lzksr&j‚d ewY;kadu 
ds fy, lwpdkad ¼ihvkbZ½ vkSj dqy dkcZfud dkcZu lkexzh 
¼Vhvkslh½ ij Hkh fopkj fd;k x;k vkSj ifj.kke dqvksa ds 
lw[kus ds dkj.k dk irk yxkus gsrq lgk;d lk{; ds :i 
esa dk;Z djrs gSaA 

 lekos’ku v/;;uksa esa vUos”k.
 

 

fp= 3-2-2-1 % dsdsMh&1, vkSj vkjoh&1 dqvksa ls ,plh,QvkbZ ds 
le:ihdj.k rkieku dk fgLVksxzkeA

 

fp= 3-2-2-2 % vkjoh&1 vkSj dsdsMh&1, dqvksa esa lzksr pêkuksa dh ifjiDork 
dks n’kkZus okyk Vh,e,Dl cuke mRiknu lwpdkad ¼ihvkbZ½ dk Iy‚VA

 

fp= 3-2-2-3 % vkjoh&1 vkSj dsdsMh&1, dqvksa esa FkeZy fLFkfr;ksa dks n’kkZus 
okyk Vh,e,Dl cuke le:ihdj.k dk rkieku ¼Vh,p½ dk Iy‚VA 

https://doi.org/10.1016/j.gsf.2022.101464 

flYik FkSadu] uandqekj oh-] f’kofç;k ,l-
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3-2-3 e`nk ikbi ds foU;kl ds fy, la;qDr Hkw&vk—fr 3-2-3 e`nk ikbi ds foU;kl ds fy, la;qDr Hkw&vk—fr 
foKku vkSj HkwHkkSfrdh; ¼fo|qr çfrjks/kdrk½ tkapfoKku vkSj HkwHkkSfrdh; ¼fo|qr çfrjks/kdrk½ tkap
e`nk ikbfiax ;k lqjax dVko ,d tfVy ra= gS tgka 
milrg feêh vkSj <hyh lkexzh cgrs ty pSuy ;k mi 
lrg ty çokg ds dkj.k dVko ls xqtjrh gSA yacs le; 
rd dVko dh çfØ;k ds dkj.k] lrg ds uhps ukyh ;k 
xqQk ;k lqjax ;k ikbi tSlh lajpuk fodflr gks tkrh gS] 
tks vius vk;keksa esa dqN feyhehVj O;kl ls ysdj lSdM+ksa 
ehVj rd fHkUu gks ldrh gSA bldh fof’k”V milrg  
ç—fr ds dkj.k] bldh çkjafHkd pj.k esa gh tkap egRoiw.kZ 
gSA lrgh lcwrksa vkSj fof’k”V Hkw&vk—fr laca/kh fo’ks”krkvksa 
ds vk/kkj ij dqN HkwHkkSfrdh; midj.kksa vkSj rduhdksa tSls 
fo|qr çfrjks/kdrk VkseksxzkQh ¼bZvkjVh½] Hkwdaih; rjhdksa] 
xq#Rokd”kZ.k fof/k vkfn dk mi;ksx djrs gq, feêh dh 
ikbfiax dk irk yxk;k tk ldrk gSA dkljxksM ftys 
¼dsjy½ ds fdukuwj xkao esa fdfYy;kye&ojutwj jksM ij 
lrg ds uhps yxHkx 3 ehVj ij fodflr 6-5 ls 7-0 
ehVj O;kl okys ,d feêh ds ikbi gsrq ,slh tkap bZvkjVh 
losZ{k.k ¼osuj vkSj ‘kyEcjxj ,js½ ds lkFk dh xbZ FkhA 
¼fp= 3-2-3-1½A ikbi eq[; lM+d ds uhps iM+k gqvk Fkk tks 
;kf=;ksa] clksa] Ldwy okguksa tSlh Hkkjh ifjogu lsok,a çnku 
djus ds fy, cgqr O;Lr ekxZ FkkA losZ{k.k ds ek/;e ls] 
;g ik;k x;k fd milrg fyFkksy‚th ¼fp= 3-2-3-2½ esa ,d 
cM+h fHkUurk gS] tks ysVjkbV feêh ds lkFk yxHkx 600 
Ω. ,e ls ysdj vf/kd ikuh okyh feêh dh lkexzh rd gS 
vkSj ,lMCY;w fn’kk esa yxHkx 100&150 Ω. ,e dh de  
çfrjks/kdrk tks iqf”V djrh gS fd lM+d ds milrg esa 
,d detksj {ks= gS tks bls detksj cukrk gS vkSj dqN 
mfpr lqj{kk ekunaMksa ds fy, dne mBkus dh vko’;drk 
gSA ikbi dh mÙkj iwoZ fn’kk esa çfrjks/kdrk eku yxHkx 
1500  Ω. ,e rd c<+ tkrk gS tks lw[kh jsr ;k ySVsjkbV 
jsrhyh feêh ds dkj.k gks ldrk gSA pwafd] jsr ç—fr esa 
QSykonkj gS] blfy,] ckfj’k ds ekSle esa buysV ds ek/;e 
ls ikuh ds fujarj çokg ;k Hkkjh fjpktZ ls lkexzh eksckby 
gks ldrh gS tks ikbi dh Nr ds dqN xqgkvksa] /kalko] <gus 
ds :i esa çfrfcafcr gks ldrh gSA lqjax dks 4000 600  
Ω. ,e ls vf/kd ds lkFk vR;f/kd çfrjks/kd ik;k x;k] 
D;ksafd blesa [kks[kyh ç—fr vkSj ok;q d{k gS] tks lM+d ij  

vf/kd ncko dk lkeuk djus ij <g ldrk gS vkSj de 
gks ldrk gS] blfy, {ks= ds fy, dqN ,gfr;krh dne 
mBk, tkus pkfg,A

 

fp= 3-2-3-1 % fdukuwj xkao] dkljxksM esa feêh ikbfiax tkap dk LFkku 
ekufp=A lkbV mPp <yku ¼25 fMxzh ls vf/kd½ vkSj uhps dh <yku 
¼yxHkx 19 fMxzh½ okys fÝat&<yku ij fLFkr gSA Hkw&vk—fr foKku tkap 
ls ,d /kalk gqvk ikbi vkmVysV vkSj ikbi dh ,d NksVh lh Nr dk 
<guk ns[kk x;k gS vkSj nksuksa ,uMCY;w&,lbZ ço`fÙk dk vuqlj.k dj jgs gSaA

 

fp= 3-2-3-2 % ¼,½ ‘yEcjxj ,js vkSj ¼ch½ osuj lj.kh ds O;qRØe vkmViqV 
dk la;qDr fo’ys”k.k milrg ds foLr`r fo|qr gLrk{kj fn[kkrk gSA 

https://doi.org/10.31577/congeo.2022.52.2.4

mTToy ds- cksjk] vydk xksaM] çlksHk ih- vkj-] jktIiu ,l-] uandqekj oh-
 
3-3 ty foKku lewg  3-3 ty foKku lewg  

3-3-1 us=korh&xq#iqj unh csflu] Hkkjr ds nf{k.k if’pe 3-3-1 us=korh&xq#iqj unh csflu] Hkkjr ds nf{k.k if’pe 
rV ls ysVjkbV mR[kuu dk i;kZoj.kh; çHkko vkdyurV ls ysVjkbV mR[kuu dk i;kZoj.kh; çHkko vkdyu

[kuu vkSj mR[kuu ekuo dY;k.k dks cuk, j[kus ds fy, 
ewy dPpk eky çnku djrs gSa vkSj vkfFkZd fodkl çkIr 
djus ds fy, egRoiw.kZ gSaA lkFk gh] i;kZoj.kh; {kj.k vkSj 
mlls tqM+s lkekftd çHkko vkSj vlekurk,a [kuu {ks= 
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ka dh ,d xaHkhj okLrfodrk cu xbZ gSa tks lHkh ns’kksa dks 
O;fDrxr vkSj@;k lkewfgd :i ls çHkkfor djrh gSaA 
i;kZoj.kh; leL;kvksa dks U;wure U;wure Lrj ds vanj 
lhfer djus gsrq [kuu vkSj mR[kuu ls mRiUu i;kZoj.kh; 
çHkkoksa dk vkdyu egRoiw.kZ gSA ;|fi fofHkUu çeq[k vkSj 
y?kq [kfutksa ds [kuu@mR[kuu ij dbZ çHkko ewY;kadu 
v/;;u miyC/k gSa] ysfdu ysVjkbV Cy‚dksa ds mR[kuu ij 
cgqr vf/kd v/;;u ekStwn ugha gSa] tks Hkkjr tSls nqfu;k 
ds dbZ rsth ls fodflr gksus okys m”.kdfVca/kh; vkSj  
miks”.kdfVca/kh; {ks=ksa esa O;kid :i ls QSy jgk gSA 
blfy,] ;g isij nf{k.k if’pe Hkkjr esa tqM+oka unh ?kkfV;ksa 
esa ls ,d] us=korh&xq#iqj unh csflu] tgka xfrfof/k 
O;kid gS] esa fuekZ.k Cy‚dksa ds fy, ysVjkbV mR[kuu 
ds çHkko dk ewY;kadu djrk gS ¼fp= 3-3-1-1½A ysVjkbV 
mR[kuu ds çHkkoksa dk ewY;kadu djus ds fy, jSfiM bEiSDV 
vlslesaV eSfVªDl ¼vkjvkbZ,,e½ fof/k dk mi;ksx fd;k 
x;k Fkk D;ksafd ;g çR;sd ?kVd ds fy, çkIr O;fDrxr  
i;kZoj.kh; Ldksj ds vk/kkj ij ifj.kkeksa ds O;kid fo’ys”k.k dh  
lqfo/kk nsrk gSA vkjvkbZ,,e ,d ewY;oku ewY;kadu midj.k 
gS] tks çHkkoksa ds Rofjr] lkewfgd vkSj fo’oluh; ewY;kadu 
esa viuh {kerk ds dkj.k gS tks fu.kZ; ysus vkSj i;kZoj.kh; 
çHkkoksa dks de djus esa] [kkldj çkjafHkd ;kstuk pj.kksa esa 
lgk;rk dj ldrk gSA lalk/ku fu”d”kZ.k] çHkkfor djus 
okyh dkjZokb;ksa dh igpku] [kuu g‚VLi‚V dh eSfiax 
vkfn ls lacaf/kr MsVk O;ofLFkr {ks= dk;Z vkSj uewuk laxzg] 
LFkkuh; leqnk; ds vanj ç’ukoyh losZ{k.k vkSj [knku 
v‚ijsVjksa] etnwjksa] ljdkjh foHkkxksa vkfn ds vf/kdkfj;ksa 
tSls vU; i.k/kkjdksa ds ek/;e ls çkFkfed vkSj ek/;fed 
lzksrksa ls ,d= fd;k x;k FkkA csflu esa dqy 21 ysVjkbV 
[knkusa fLFkr gSa] ftudk dqy mRiknu 5-7 fefy;u ysVjkbV 
bZaVsa@o”kZ ¼0-115 ×  106t.y−1½ gSA çHkko vkdyu v/;;u 
ls irk pyk fd xfrfof/k u dsoy çk—frd i;kZoj.k] 
fo’ks”k :i ls ty foKku] ok;q xq.koÙkk vkSj ‘kksj ds Lrj] 
ikfjfLFkfrdh] Hkwfe mi;ksx vkSj feêh dh fLFkjrk dks ijs’kku 
djrh gS ysfdu mR[kuu çHkkfor {ks=ksa ds ekuo LokLF; 
vkSj çfrj{kk] foLFkkiu vkfn lkekftd&vkfFkZd dkjdksa  
ij xgjk çHkko Mkyrk gSA xfrfof/k us jkstxkj vkSj vk; 

l`tu ds lzksr ds :i esa nh?kZdkfyd vkSj vYidkfyd nksuksa 
/kukRed çHkko ntZ fd,A blds vfrfjDr] ;g xfrfof/k ml 
{ks= ds Hkwty iqu%iwfrZ vkSj —f”k mRikndrk dk i{k ysrh gS 
tgka mfpr [knku can djus ds mik; fd, x, Fks ¼fp= 3-3-
1-2½A tcfd] xfrfof/k ds /kukRed çHkko bl rF; ls dgha 
vf/kd gSa fd ysVjkbV mR[kuu ds vf/kdka’k çHkko oxZ&lh 
¼e/;e _.kkRed çHkko½ vkSj &Mh ¼egRoiw.kZ _.kkRed 
çHkko½ xfrfof/k ds nh?kZdkfyd lkekftd&i;kZoj.kh; vkSj 
tSo&ikfjfLFkfrd çHkkoksa ds dkj.k ds gSaA bl çdkj] ;g 
t:jh gS fd fuekZ.k lkexzh ds [kuu vkSj mR[kuu ds 
fy, uhfr vkSj fu;ked :ijs[kk vkSj blds dk;kZUo;u esa 
egRoiw.kZ lq/kkj gks tks Hkfo”; dh fodkl vko’;drkvksa dks 
iwjk djus ds fy, egRoiw.kZ gSA

 

fp=- 3-3-1-1 % v/;;u {ks= dk LFkku ekufp= ftlesa ysVjkbV mR[kuu 
LFky n’kkZ, x, gSaA
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fp= 3-3-1-2 % [kuu ds ckn ds ifj–’; % ¼,½ ,d ysVjkbV [knku dks o”kkZ 

ty lap;u lajpuk esa cny fn;k x;k gS] ¼ch½ ifjR;Dr [knku dks —f”k 

Hkwfe esa cnyus dk dke çxfr ij gSA

;g dk;Z i`Foh foKku ea=ky;] ubZ fnYyh dh ‘ks[kk bZ t‚u 
ds lg;ksx ls fd;k x;kA

https://doi.org/10.1007/s10668-022-02741-5 

oanuk ,e-] L;ke luh] ek;k ds-] in~eyky Mh-

3-3-2 ty xq.koÙkk lwpdkadksa dk mi;ksx djrs gq, nf{k.kh 3-3-2 ty xq.koÙkk lwpdkadksa dk mi;ksx djrs gq, nf{k.kh 
if’peh ?kkV] Hkkjr ds HkkSxksfyd :i ls vf}rh; tyok;q if’peh ?kkV] Hkkjr ds HkkSxksfyd :i ls vf}rh; tyok;q 
{ks= esa xgjs tyHk`r Hkwty xq.koÙkk dk vkdyu{ks= esa xgjs tyHk`r Hkwty xq.koÙkk dk vkdyu

Hkkjr ds dsjy ds Hkjriq>k unh csflu ds fpÙkwj vkSj 
iyDdM+ rkyqdksa esa xgjs Hkwty dh xq.koÙkk dk vkdyu 
MCY;wD;wvkbZ fof/k dk mi;ksx djrs gq, fd;k x;k FkkA 
v/;;u {ks= dh fof’k”V fo’ks”krkvksa] tSls Hkwxksy] tyok;q] 
vfr&Mªkf¶Vax vkSj çpfyr —f”k izFkkvksa ds dkj.k lexz 
ty xq.koÙkk dk vkdyu vifjgk;Z gSA ekulwu ¼,evks,u½ 
vkSj çh&ekulwu ¼ihvkj,e½ lhtu ds nkSjku v/;;u {ks= 
ls pkyhl çfrfuf/k uewus ,d= fd, x, FksA ifj.kkeksa esa 
,evks,u ls ihvkj,e rd fo?kfVr lkexzh dh lkekU; 
o`f) ns[kh xbZA çeq[k /kuk;u Ca2+>Na+>Mg2+>K+ 

Øe esa Fks vkSj vk;u mudh lkis{k çpqjrk ds vk/kkj ij 
HCO3->Cl->CO32- Øe esa FksA fo’ys”k.k fd, x, fofHkUu 
ekinaMksa esa] ,evks,u ds nkSjku {kkjh;rk vkSj ckbdkcksZusV 
Lrj rqyukRed :i ls mPp Fks] tks dkcksZusV vi{k; dk 
ladsr gS] vkSj 90 izfr’kr uewus ihus ds ikuh ds fy, fo’o 
LokLF; laxBu ¼MCY;w,pvks] 2017½@Hkkjrh; ekud C;wjks 
¼chvkbZ,l] 2012½ }kjk fu/kkZfjr ekudksa dks iwjk djus esa 

foQy jgsA MCY;wD;wvkbZ fo’ys”k.k ls irk pyk fd çR;sd 
lhtu ds nkSjku yxHkx 50 izfr’kr uewus vPNh vkSj  
mR—”V Jsf.k;ksa dk çfrfuf/kRo djrs gSa ¼fp=- 3-3-2-1½A 
[kjkc Js.kh ds uewuksa esa ,evks,u esa 10 izfr’kr vkSj 
ihvkj,e esa 15 izfr’kr ‘kkfey FksA lhlh,ebZ MCY;wD;wvkbZ 
oxksZa ds LFkkfud fp=.k us dsanz ls iwoZ dh vksj ds fgLlksa 
esa [kjkc xq.koÙkk okys {ks=ksa dks mtkxj djus esa enn dhA 
lhlh,ebZ MCY;wD;wvkbZ oxksaZ dh LFkkfud vkSj ykSfdd fofo/
krkvksa vkSj fofHkUu HkkSfrd&jklk;fud fo’ks”krk vksa us xgjs 
Hkwty dh xq.koÙkk ds fy, ftEesnkj lkekU; dkjdksa ds 
çHkko dk ladsr fn;kA v/;;u esa dksYyqijEck vkSj is#oEck 
LVs’kuksa ij varnsZ’kh; yo.krk dk Hkh irk pyk] tgka lrgh 
ty flapkbZ dh deh ds dkj.k —f”k xfrfof/k;ka cM+s iSekus 
ij FkhaA 

 

fp=- 3-3-2-1 % xgjs Hkwty ds MCY;wD;wvkbZ oxksaZ dk LFkkfud forj.kA

;g dk;Z dsjy ljdkj ds i;kZoj.k vkSj tyok;q ifjorZu 
funs’kky; ds dUuu ,u- vkSj f’ktw pkdks( i;kZoj.k foKku 
foHkkx] dsjy fo’ofo|ky; ds lkcw tkslsQ ds lg;ksx ls 
fd;k x;k FkkA

https://doi.org/10.1002/tqem.21953 

—”.kdqekj ,-

3-3-3 if’peh ?kkV dh m”.kdfVca/kh; feêh esa vk/kkjHkwr 3-3-3 if’peh ?kkV dh m”.kdfVca/kh; feêh esa vk/kkjHkwr 
lanHkZ Hkw&jklk;fud ewY;ksa dh LFkkiuk % lanwf”kr Hkw&jlk;u lanHkZ Hkw&jklk;fud ewY;ksa dh LFkkiuk % lanwf”kr Hkw&jlk;u 
foKku ds fo’ks”k lanHkZ esa isfj;kjcsflu dk vkdyufoKku ds fo’ks”k lanHkZ esa isfj;kjcsflu dk vkdyu

Hkkjr ds nf{k.kh if’peh ?kkV ¼MCY;wth½ esa ,d  
m”.kdfVca/kh; ekulwu&ç/kku unh csflu ¼5398 oxZ 
fd-eh-½ isfj;kj unh csflu ¼ihvkjch½ ls 184 feêh ds  
uewuksa ds foLr`r Hkw&jklk;fud v/;;u ds vk/kkj ij] ,d  
vk/kkjHkwr lanHkZ MsVk rS;kj fd;k x;k gSA feêh gYdh 
vEyh; gksrh gS] xSj&ekulwu esa jsrhyh nkseV vkSj  
xkn nkseV ls ysdj ekulwu esa jsrhyh nkseV vkSj cyqbZ 
feêh nkseV gksrh gSA vkSlr /kkrq lkanzrk Åijh egk}hih; 
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ka ijr vkSj fo’o ‘ksy ewY;ksa dk ikyu djrh gSA Hkw&lap;  
lwpdkad ¼vkbZthbZvks½ dkWij] ftad vkSj csfj;e ¼fp=-3-3-3-
1½ dks NksM+dj] vçnwf”kr ls e/;e çnwf”kr Js.kh dks n’kkZrk 
gS] tcfd lao/kZu dkjd ¼bZ,Q½ lHkh rRoksa ds fy, dsoy 
lhekar lao/kZu dks ladsr djrk gSA lanw”k.k dkjd ¼lh,Q½ 
oh] vkjch] ,lvkj] fufdy ds fy, fuEu ls egRoiw.kZ Lrj 
ds lanw”k.k vkSj dkWij] ftad vkSj csfj;e ds fy, fuEu ls 
cgqr mPp Lrj ds lanw”k.k dks ladsr djrk gSA fçafliy 
daiksusaV ,ukfyfll ¼ihlh,½ }kjk rhu egRoiw.kZ ?kVd  
fudkys x, gSa] tks ekulwu vkSj xSj&ekulwu lhtu ds fy, 
dqy fHkUurk dk 78-09 izfr’kr vkSj 74-10 izfr’kr le>rs 
gSaA VkbVsfu;e] ,Y;qfefu;e] vk;ju] dSfY’k;e] lksfM;e] 
iksVsf’k;e] osusfM;e] Øksfe;e] fudsy] LVªksafV;e vkSj csfj;e 
us mRifÙk ds lkekU; lzksr dks çnf’kZr fd;k tcfd ftad 
vkSj dkWij ds fy, ekuotfur mRifÙk dh igpku dh xbZ 
gSA ;g v/;;u MCY;wth unh ?kkfV;ksa dh isMksy‚ftdy 
fo’ks”krkvksa ij cgqewY; tkudkjh çnku dj ldrk gSA  

 

fp=- 3-3-3-1 % ekulwu vkSj xSj&ekulwu ekSle ds nkSjku ,d= fd, x, 

feêh ds uewuksa ds fy, Hkw&lap; lwpdkadA

https://doi.org/10.1002/clen.202200382 
—”.kdqekj ,-] vkfnR; ,l- ds-] vuwi —”.ku ds-] uandqekj oh-] dfyjkt 

,l-] thuw tksl

3-3-4 ty xq.koÙkk çca/ku % ty lwpuk foKku eap esa 3-3-4 ty xq.koÙkk çca/ku % ty lwpuk foKku eap esa 
Qth&vk/kkfjr lwpdkad dk fodklQth&vk/kkfjr lwpdkad dk fodkl
nqfu;k Hkj esa ehBs ikuh dh xq.koÙkk ds v/;;u ij  
egRoiw.kZ /;ku fn;k x;k gS] D;ksafd ;s vR;f/kd nksgu] 
çnw”k.k] vfu;ksftr fodkl vkSj vU; i;kZoj.kh; fxjkoV 
tSls ckgjh rkdrksa ds çfr laosnu’khy gSaA ehBs ikuh ds 
lalk/kuksa dh xq.koÙkk dk vuqeku yxkus ds fy, vke rkSj 
ij lwpdkad fo’ys”k.k] lkaf[;dh; fo’ys”k.k vkSj e‚My 
fleqys’ku tSlh dbZ fof/k;ka viukbZ tkrh gSaA Qth y‚ftd 
dk mi;ksx djus okyk ehBs ikuh dh xq.koÙkk okyk e‚My 
fofHkUu çdkj ds ehBs ikuh ds lalk/kuksa ds ewY;kadu ds fy, 
,d O;kid —f=e cqf)eÙkk –f”Vdks.k gSA orZeku vuqla/kku 
dk mís’; ty xq.koÙkk lwpdkad ¼MCY;wD;wvkbZ½ vkSj Hkkjh 

/kkrq çnw”k.k lwpdkad ¼,pihvkbZ½ nksuksa dks fu;ksftr djrs 
gq, ,e,Vh,y,ch l‚¶Vos;j esa Qth y‚ftd ds vk/kkj ij 
varnsZ’kh; ty fudk;ksa ds fu;fer ewY;kadu ds fy, fo’ks”k 
:i ls xSj&çokg okys ehBs ikuh ç.kkfy;ksa ds fy, ,d 
u;k ehBs ikuh dh xq.koÙkk e‚My vkSj ^^Qth ysd baMsDl 
¼,Q,yvkbZ½^^ uked ,d ekud lwpdkad fodflr djuk 
gSA MCY;wD;wvkbZ dh x.kuk ih,p] VfcZfMVh] VhMh,l] dqy 
dBksjrk] dSfY’k;e] eSXuhf’k;e] Dyksjhu] ukbVªsV] lYQsV 
vkSj ?kqfyr v‚Dlhtu ds lkFk dh xbZ Fkh] tcfd ,pih-
vkbZ dh x.kuk vk;ju] eSaxuht] ,Y;qfefu;e] ftad] ysM] 
Øksfe;e] dkWij] dSMfe;e vkSj fudsy ds lkFk dh xbZ FkhA 
;gka] lexz ty xq.koÙkk ds fy, muds egRoiw.kZ egRo 
vkSj ekuo LokLF; ij muds laHkkfor çHkko ds vk/kkj ij 
20 iSjkehVj ‘kkfey fd, x, FksA okLrfod ifjfLFkfr;ksa 
esa çLrkfor e‚My dh dk;Zç.kkyh dk vkdyu djus ds 
fy,] Hkkjr ds dsjy jkT; esa vyx&vyx bykdksa dh rhu 
p;fur ehBs ikuh dh >hyksa] tSls osYy;kuh] lLFkedksêk 
vkSj iqdksV ds MCY;wD;wvkbZ vkSj ,pihvkbZ MsVk dk mi;ksx 
djrs gq, ,d dsl v/;;u fd;k x;k Fkk] D;ksafd bl 
çdkj dk ladj ?kVd ehBs ikuh dh xq.koÙkk e‚My fuekZ.k 
ty xq.koÙkk ls lacaf/kr v/;;uksa esa viuh rjg dk igyk 
gSA ehBs ikuh dh xq.koÙkk dh fMxzh dks n’kkZus ds fy, bl 
v/;;u esa fofHkUu oxksaZ ds lkFk 0 ls 10 rd ikap&Js.kh 
dh jSafdax ç.kkyh çLrkfor gSA bl v/;;u ds ifj.kkeksa 
ls ladsr feyrk gS fd osYy;kuh >hy vkSj iwdksV >hy 
5-52 vkSj 5-58 ,Q,yvkbZ ewY;ksa ds lkFk vkn’kZ Js.kh esa 
gSa] tcfd lLFkedksêk >hy ¼1-5½ e/;e çnwf”kr Js.kh esa gSa 
¼fp= 3-3-4-1½A v/;;u ds urhts vkxs lq>ko nsrs gSa fd 
ehBs ikuh dh >hy xq.koÙkk e‚My dk mi;ksx ty xq.koÙkk 
ewY;kadu i)fr;ksa esa ,d iwjd midj.k ds :i esa fd;k 
tk ldrk gSA  

 

fp= 3-3-4-1 % ehBs ikuh dh xq.koÙkk e‚My dk lrgh n’kZdA 

https://doi.org/10.1016/B978-0-323-91910-4.00016-9 
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—”.kdqekj ,-] vkfnR; ,l-ds-] vuwi —”.ku ds-] jsorh nkl] vatw] ds-

3-3-5 nf{k.kh Hkkjr dh p;fur ufn;ksa esa e’khu yfuaZx 3-3-5 nf{k.kh Hkkjr dh p;fur ufn;ksa esa e’khu yfuaZx 
e‚My dk mi;ksx djrs gq, /kkjk çokg dk iwokZuqekue‚My dk mi;ksx djrs gq, /kkjk çokg dk iwokZuqeku
ehBs ikuh ds lalk/kuksa dh LFkkfud vkSj ykSfdd 
ifjorZu’khyrk ij i;kZIr MsVk dh vko’;drk ty  
lalk/ku ;kstuk vkSj çca/ku esa yxs ty çca/kdksa ds fy, ,d  
egRoiw.kZ pqukSrh gSA tyok;q ifjorZu ds dkj.k 
gkbMªksy‚ftdy pje dh vko`fÙk vkSj rhozrk esa o`f) ds 
dkj.k vkus okys o”kksaZ esa leL;k,a xaHkhj gksaxhA blfy,] 
LVªhe¶yks iwokZuqeku igys dh rqyuk esa vf/kd ncko okyk 
gks x;k gSA ck<+ ‘keu] tyk’k; lapkyu vkSj ty lalk/ku 
çca/ku esa bldh mi;ksfxrk ds dkj.k ;g vuqla/kku dk ,d 
egRoiw.kZ {ks= gSA bl v/;;u esa] geus LVªhe¶yks iwokZuqeku 
yxkus ds fy, pkj e’khu yfuaZx e‚My ¼,e,y e‚My½ 
tSls liksVZ osDVj e’khu ¼,loh,e½] jSaMe Q‚jsLV ¼vkj,Q½] 
y‚Ux ‘k‚VZ&VeZ eseksjh ¼,y,lVh,e½] vkSj eYVhosfj,V  
,MsfIVo fjxzs’ku fLIyu ¼,e,vkj,l½ dk ijh{k.k fd;k 
gSA rhu ufn;ksa % lqo.kkZ] v?kukf’kuh vkSj dqans: ufn;kas 
esa nSfud vkSj ekfld le; ds iSekus ij çk;}hih; Hkkjr 
esa fofHkUu tyok;q vkSj HkwxfHkZd lsfVaXl dks lq[kk nsrh 
gSaA LVªhe¶yks iwokZuqeku ds fy, lcls mi;qDr e‚My dh 
igpku djus ds fy, e‚My vkilh rqyuk dh xbZ FkhA 
vkj,Q nSfud LVªhe¶yks ds fy, vU; e‚Myksa ls csgrj 
çn’kZu djrk gS] vkSj ,e,vkj,l Øe’k% 0-676 vkSj 0-924 
ds uS’k&lVfDyQ n{krk ¼,u,lbZ½ ewY;ksa ds lkFk lqo.kkZ 
unh esa ekfld LVªhe¶yks iwokZuqeku ds fy, vU; e‚Myksa ls 
csgrj çn’kZu djrk gSA ,loh,e ¼,u,lbZ ¾ 0-741½ vkSj 
vkj,Q ¼,u,lbZ ¾ 0-826½ v?kukf’kuh unh esa nSfud vkSj 
ekfld çokg çokg iwokZuqeku ds fy, lcls vPNs e‚My ik, 
x, gSaA v?kkukf’kuh unh esa Øe’k% 0-481] 0-374 vkSj 0-455 
ds ,u,lbZ ewY;ksa ds lkFk mPp] xaHkhj vkSj vR;f/kd çokg 
fleqys’ku ds ekeys esa ,u,lbZ us vU; e‚Myksa ls csgrj 
çn’kZu fd;kA vU; gkbMªksy‚ftdy pj ¼Hkwty Lrj MsVk] 
iwoZorhZ feêh dh ueh] laHkkfor ok”ihdj.k&mRltZu MsVk½ 
vkSj o”kkZ MsVk ds csgrj LFkkfud fjt‚Y;w’ku dk mi;ksx 
LVªhe¶yks iwokZuqekuksa ds fy, vf/kd lVhd e’khu&yfuaZx 
e‚My fodflr djus ds fy, fd;k tk ldrk gSA Vsyj 
vkjs[k vkSj ok;fyu Iy‚V e‚My çn’kZu varj rqyuk fp= 

3-3-5-1 vkSj 3-3-5-2 esa fn[kk;k x;k gSA v/;;u us csgrj 
LVªhe¶yks iwokZuqekuksa ds fy, HkkSfrdh lwfpr e’khu yfuaZx 
e‚My ¼ihvkbZ,e,y½ ds fodkl ds egRo ij Hkh çdk’k 
MkykA 

 

fp=- 3-3-5-1 % lqo.kkZ unh ds fy, nSfud le; iSekus ij ,e,y e‚My 

varj&rqyuk ds fy, Vsyj vkjs[k % ¼,½ çf’k{k.k vof/k ¼ch½ ijh{k.k vof/kA

 

fp=- 3-3-5-2 % lqo.kkZ unh ds fy, nSfud le; iSekus ij ,e,y e‚My 

varj&rqyuk ds fy, ok;fyu Iy‚V % ¼,½ çf’k{k.k vof/k ¼ch½ ijh{k.k vof/kA 

;g dk;Z egklkxj] unh] ok;qeaMy vkSj Hkwfe foKku dsanz] 
vkbZvkbZVh [kM+xiqj ds lq/kka’kq dqekj ds lg;ksx ls fd;k 
x;k Fkk( Qly] e`nk vkSj i;kZoj.k foKku foHkkx] v‚cuZ 
fo’ofo|ky;] ;w,l,A

https://doi.org/10.1080/15715124.2023.2196635 

jtr ds-vkj- ‘kekZ] in~eyky Mh-] vdkZ j‚; 

3-3-6 nf{k.k çk;}hih; Hkkjr esa ekfld o”kkZ ds #>ku vkSj 3-3-6 nf{k.k çk;}hih; Hkkjr esa ekfld o”kkZ ds #>ku vkSj 
oSf’od tyok;q lwpdkadksa ds lkFk mudk tqM+kooSf’od tyok;q lwpdkadksa ds lkFk mudk tqM+ko

o”kkZ&çsfjr ck<+ vkSj HkwL[kyu tSls gkbMªksDykbeSfVd [krjksa 
dh yxkrkj iqujko`fÙk ds lkFk] oSf’od tyok;q lwpdkadksa 
ds lkFk o”kkZ ds #>ku vkSj {ks=h; o”kkZ ds VsyhdusD’ku ds 
LFkkfud&vLFkk;h fodkl dks ns[kuk vko’;d gSA orZeku 
v/;;u nks tyok;q laca/kh fo”ke bykdksa esa fd;k x;k 
gS] nf{k.k&çk;}hih; Hkkjr ¼,lihvkbZ&MCY;w½ ds if’peh 
fgLls esa vknZz {ks= vkSj nf{k.k&çk;}hih; Hkkjr ds iwohZ 
fgLls ¼,lihvkbZ&bZ½ esa v/kZ&’kq”d ls ‘kq”d {ks=A o”kkZ ds 
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ka #>kuksa dk nh?kZdkfyd ¼1901&2020½ fxzM;qDr o”kkZ MsVk 
ij v/;;u fd;k x;k] vkSj isfVV ijh{k.k ¼fp= 3-3-6-1½ 
dk mi;ksx djrs gq, ifjorZu fcanqvksa dk irk yxk;k 
x;kA o”kkZ ds #>kuksa ds le; fodkl dks le>us vkSj 
pj.k ifjorZuksa ls yxkrkj Øfed eksuksVksfud #>kuksa dks 
vyx djus ds fy, dsaMy ds rkc ij vk/kkfjr ,d 
foLrkj&LykbfMax foaMks ço`fÙk fo’ys”k.k fd;k x;k FkkA 
o”kkZ esa igyk 1960 ds n’kd esa vkSj nwljk 1990 ds n’kd 
esa nks vyx&vyx ifjorZu fcanq ns[ks x,A ,lihvkbZ&bZ 
us 1990 ds n’kd ds ckn ekulwuh o”kkZ esa ,d etcwr  
/kukRed ço`fÙk fn[kkbZ] tcfd ,lihvkbZ&MCY;w us 1960 ds 
n’kd ds ckn o”kkZ esa detksjrk fn[kkbZ ¼fp= 3-3-6-2½A gky 
ds ;qxksa ds nkSjku {ks=h; :i ls fofo/k #>kuksa dk ewY;kadu 
vkbZvksMh ¼fgan egklkxj Mkbiksy½ vkSj ds lkFk fd;k tkrk 
gS ;g ns[kk x;k fd 1990 ds ckn /kukRed o”kkZ folaxfr] 
/kukRed vkbZvksMh vkSj /kukRed bZ,u,lvks ¼vy uhuks 
nf{k.kh nksyu½ ?kVukvksa dh lg&?kVuk esa mYys[kuh; o`f) 
gqbZ gSA /kukRed vkbZvksMh ?kVukvksa esa o`f) bu gky ds 
;qxksa ds nkSjku {ks=h; o”kkZ esa cnyko ls tqM+h gks ldrh gSA 
ekfld vkSj okf”kZd o”kkZ ds #>ku us MsVk vof/k vkSj MsVk 
yackbZ ds çfr mPp laosnu’khyrk fn[kkbZ] ftlls tyk’k; 
lapkyu] ty çca/ku vkSj —f”k xfrfof/k;ksa dh ;kstuk ds 
fy, bl rjg ds O;kid fo’ys”k.k djus dh vko’;drk ij 
çdk’k Mkyk x;kA

 

fp=- 3-3-6-1 % ¼,½ 1901 ls 2020 rd 120 o”kksaZ ds MsVk ds fy, tsM 
Ldksj dks n’kkZrs gq, okf”kZd o”kkZ dk #>ku fo’ys”k.k ¼ch½ 1961 ls 
2020 rd ¼egRoiw.kZ fxzM fpfàr $ ds lkFk½ 60 o”kksaZ ds MsVk ds fy, 
tsM Ldksj dks n’kkZrs gq, ;qxhu o”kkZ dk #>ku fo’ys”k.kA ¼lh½ 1901 
ls 2020 rd 120 lky ds MsVk vkSj ¼Mh½ 1961 ls 2020 rd 60 lky 

ds MsVk ds fy, isfVV ds ijh{k.k dk mi;ksx djds okf”kZd o”kkZ MsVk ij 

ifjorZu fcanq fo’ys”k.kA

 
fp=- 

3 - 3 -

6-2 % 

1901&2020 rd o”kkZ le; J`a[kyk dh fofHkUu mi&vof/k ds nkSjku ¼,½ 

,lihvkbZ& MCY;w vkSj ¼ch½ ,lihvkbZ&bZ esa vyx&vyx #>kuksa dks n’kkZus 

okyh VªsaMykbusaA

https://doi.org/10.1007/s00477-022-02272-5 

fedh eSF;w] Jhyk’k ds-] veyk ,-ts-] esfju ,e-,e-] in~eyky Mh-

3-3-7 vknZz vkSj v/kZ&’kq”d dfVca/kksa esa lrg&milrg ty 3-3-7 vknZz vkSj v/kZ&’kq”d dfVca/kksa esa lrg&milrg ty 
ijLij fØ;k dh fo’ks”krkvksa esa ifjorZuijLij fØ;k dh fo’ks”krkvksa esa ifjorZu

o”kkZ dh fo’ks”krkvksa esa ifjorZu] fo’ks”k :i ls rhozrk] vof/k 
vkSj o”kkZ ds fnuksa dh la[;k dk lrg&milrg ty ijLij 
fØ;k ij egRoiw.kZ çHkko iM+rk gSA fiNys dqN n’kdksa esa 
Hkwfe dh lrg vkSj o”kkZ dh fo’ks”krkvksa esa cnyko us unh 
?kkfV;ksa ds ty foKku ‘kklu ij vR;f/kd ruko iSnk dj 
fn;k gSA ;g leL;k if’peh ?kkV tSls ?kuh vkcknh okys 
{ks=ksa ls fudyus okyh unh ?kkfV;ksa esa vf/kd xaHkhj gSA bl 
v/;;u esa] vêkiMh fØfVdy tksu os/k’kkyk ¼lhtsMvks½ 
esa ,d okVj’ksM esa Hkwty iquHkZj.k esa ifjorZu vkSj o”kkZ 
fo’ks”krkvksa esa ifjorZu ds lkFk blds laca/k dk v/;;u 
fd;k x;k ¼fp= 3-3-7-1½A Hkwty iquHkZj.k ij oMkst tksu 
ds çHkko dks le>us ds fy,] oMkst tksu e‚My dks Hkwty 
e‚My ds lkFk tksM+dj ,d e‚Mfyax ;kstuk fodflr dh 
xbZ FkhA e‚My dks jsu xst esa ntZ o”kkZ MsVk vkSj o”kkZ 
fo’ks”krkvksa esa gky ds ifjorZuksa ds lk{; ds vk/kkj ij 
mRiUu flaFksfVd o”kkZ ds lkFk pyk;k x;k Fkk ¼fp= 3-3-
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7-2½A ifj.kkeksa ls irk pyk fd lkekU; o”kkZ ls x.kuk dh 
xbZ okf”kZd iquHkZj.k çokg okf”kZd o”kkZ dk 7-8 izfr’kr gS 
vkSj flaFksfVd o”kkZ ls x.kuk dh xbZ okf”kZd iquHkZj.k çokg 
okf”kZd o”kkZ dk 5-1 izfr’kr gS] tcfd flaFksfVd o”kkZ ls 
mRiUu viokg lkekU; o”kkZ dh rqyuk esa vf/kd Fkk] tks 
n’kkZrk gS o”kkZ iSVuZ Hkwty iquHkZj.k çfØ;k esa ,d çeq[k 
Hkwfedk fuHkkrk gSA ftu {ks=ksa esa e/;e o”kkZ dh ?kVukvksa 
esa o`f) gqbZ gS] ogka Hkwty iquHkZj.k esa o`f) ns[kh xbZ gS] 
ftlls Hkwty iquHkZj.k çfØ;k esa e/;e o”kkZ dh ?kVukvksa 
dk egRo mtkxj gqvk gSA lhtsMvks esa {ks= Lrjh; ç;ksxksa 
vkSj e‚Mfyax v/;;uksa ds ek/;e ls o”kkZ dh fo’ks”krkvksa 
vkSj Hkwty iquHkZj.k esa cnyko dks le>us ds fy, vkxs ds 
v/;;u çxfr ij gSaA

 

fp= 3-3-7-1 % ¼,½ vkSlr Hkwty Lrj ¼thMCY;w,y½ ¼2001 ls 2014½ vkSj 

¼ch½ v/;;u {ks= ds 2001 vkSj 2014 ds chp Hkwty Lrj ¼∆thMCY;w,y½ 

esa ifjorZuA ∆ thMCY;w,y dh x.kuk 2001 ds thMCY;w,y vkSj 2002 ls 

2014 ds vkSlr thMCY;w,y ds chp varj ds :i esa dh tkrh gSA

 

fp=-3-3-7-2 % o”kkZ forj.k vkSj lkekU; o”kkZ dk iquHkZj.k çokg vkSj gkbMªl 

ls x.kuk dh xbZ flaFksfVd o”kkZA

http://iwrs.org.in/journal/apr2022/3apr.pdf  

JhyS’k ds-] esfju ,e- ,e-] in~eyky Mh-

3-3-8 fiNys tyok;q iqufuZekZ.k esa Hkw&jklk;fud ç‚Dlh 3-3-8 fiNys tyok;q iqufuZekZ.k esa Hkw&jklk;fud ç‚Dlh 
vkSj e’khu yfuaZx dk voyksduvkSj e’khu yfuaZx dk voyksdu

ryNV iqjktyok;q iqufuZekZ.k ds fy, ,d loZO;kih laxzg 
jgh gS] tcfd leqnzh ryNV dks ‘kkar vkSj T;knkrj 
ekuotfur vfrØe.kksa ls vNwrk ekuk tkrk gSA egk}hih; 
vfHkys[kksa ds foijhr] xgjs leqnz ds ryNV us prq/kkZrqd 
dky ds nkSjku de ls de 50 fgeunksa vkSj varjXysf’k;y 
pj.kksa ds lk{; dks Li”V fd;k vkSj bl çdkj prq/kkZrqd 
tyok;q iqufuZekZ.k esa bldh ç;ksT;rk lkfcr gqbZ ¼fp= 
3-3-8-1½A leqnzh ryNVksa esa Hkw&jklk;fud fofo/krkvksa dk 
mi;ksx vDlj fiNyh tyok;q vkSj leqnz laca/kh xM+cM+h 
ds dkj.k fiNyh mRikndrk] jsM‚Dl] vi{k; vkSj mn~xe  
ifjorZuksa dks fMdksM djus ds fy, ,d ç‚Dlh ds :i esa 
fd;k tkrk gSA ryNVh okrkoj.k esa rRoksa dk Hkw&jklk;fud 
O;ogkj eq[; :i ls jsM‚Dl {kerk vkSj ih,p ds lkFk 
vk;fud {kerk ij fuHkZj djrk gS tks p;fur rRoksa dh 
xfr’khyrk vkSj lao/kZu dh vksj tkrk gS vkSj bl çdkj 
ifjos’kh; vLFkk;h ifjorZuksa ds fy, laHkkfor lk{; ds :i 
esa dk;Z djrk gSA orZeku v/;k; dk mís’; vDlj mi;ksx 
fd, tkus okys Hkw&jklk;fud ç‚Dlh vkSj mudh ç;ksT;rk 
dk voyksdu çnku djuk gSA blds vykok] v/;k; mu 
tyok;q çfØ;kvksa dks le>us esa Hkw&jklk;fud MsVklsV 
ds fy, lkaf[;dh; vkSj e’khu lh[kus ds –f”Vdks.k ds 
egRo dks Hkh çnku djus dk ç;kl djrk gS ftlds dkj.k 
Hkw&jklk;fud ifjorZu’khyrk esa ifjorZu gqvkA 
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fp= 3-3-8-1 % ¼,½ leqnzh {ks= esa ryNV teko ds nkSjku ç’kaluh; ekSfyd 

lzksrksa vkSj@;k çfØ;kvksa dk ;kstukc)A ¼ch½ laHkkfor Dykfldy vkSj 

e’khu yfuaZx&vk/kkfjr e‚Mfyax –f”Vdks.k dk mi;ksx djrs gq, prq/kkZrqd 

tyok;q iqufuZekZ.k dk ¶yks pkVZ vkjs[kA 

;g dk;Z btjkby ds gkbQk fo’ofo|ky; dh y{eh ikaMs 
ds lg;ksx ls fd;k x;kA
 
https://doi.org/10.1016/bs.sats.2022.09.002 

mikluk ,l cuthZ] dqekj cVqd tks’kh] panz çdk’k nqcs

3-4 tSo&Hkw&jlk;u lewg 3-4 tSo&Hkw&jlk;u lewg 
3-4-1 cksjosy ty vuqla/kkuu ds fy, Fkk;ksy dk;kZRed 3-4-1 cksjosy ty vuqla/kkuu ds fy, Fkk;ksy dk;kZRed 
feêh dk la’ys”k.k vkSj vuqç;ksx % lw{e jklk;fud fo’ks”krk,a feêh dk la’ys”k.k vkSj vuqç;ksx % lw{e jklk;fud fo’ks”krk,a 
vkSj vo’kks”k.k v/;;uvkSj vo’kks”k.k v/;;u

;g v/;;u Hkkjr ds dsjy jkT; ds dksYye ftys ds 
fudV ,d uxj ikfydk esa cksjosy ds ikuh dh lkekU; 

xq.koÙkk ij Hkkjh /kkrqvksa ds çHkko dk irk yxkus ds fy, 
vk;ksftr fd;k x;k FkkA cksjosy ds ikuh esa jsM&okVj 
vk;ju lanw”k.k dbZ o”kksaZ ls ,d cM+h fpark dk fo”k; jgk gS 
ftldk iwjh rjg ls lek/kku ugha gqvk gSA ;g vuqla/kku 
,u,&,e,eVh Dys ¼,echvks@,u,&,e,eVh½ ij ,echvks 
xzk¶V djds] okVj’ksM ls vk;ju ¼AAA½ vk;uksa ds vo’kks”k.k 
;ksX; fu”dklu ds fy, ,d uokpkjh] fo’oluh; vkSj 
dq’ky v‚xsZuksDys Ldsosatj is’k djrk gS] ftls ,d&i‚V 
v‚Dlhdj.k çfrfØ;k ds ek/;e ls mRikfnr fd;k x;k FkkA 
e‚UVeksfjyksukbV feêh ij &,lvks,p lewg tSls lfØ; 
dk;kZRed lewgksa dks izLrqr djus ds fy, isjkWDlkbM dk 
mi;ksx fd;k tkrk gSA bl lkexzh ds bl fo’ks”k ifjorZu ls 
Qsfjd vk;uksa dks vo’kks”k.k dh ,u, ,aM ,e,eVh dh {kerk 
esa lq/kkj gqvkA lkexzh dh fo’ks”krkvksa dk ewY;kadu djus 
ds fy,] ,Dl&js foorZu] ,lbZ,e&bZMh,l] ,QVhvkbZvkj] 
lh,p,u,l] Vhth vkSj tsVk {kerk dk mi;ksx fd;k x;k 
FkkA vo’kks”k.k çfØ;k dks vuqdwfyr djus ds fy, fofHkUu 
lek/kku vk;ju ¼AAA½] gkbMªkstu vk;u lkanzrk] O;xzrk 
vof/k] vo’kks”k.k [kqjkd vkSj rkieku ds lkFk cSp vo’kks”k.k 
ijh{k.k vk;ksftr fd, x, FksA ,echvks@,u,&,e,eVh 
83-33 fe- xzke @ xzke dh çHkko’kkyh lks[kus dh {kerk 
vkSj n{krk ¼97-9 izfr’kr½ ds lkFk lkfgR; esa fjiksVZ dh xbZ 
dbZ vo’kks”k.k djus okyh lkefxz;ksa ls vf/kd gS] tks lgt 
tfVyrk çfrfØ;k }kjk iwjk fd;k x;k FkkA vk;ju ¼AAA½ 
ih,lvks dkbusfVDl ds lkFk ,d tfVy xBu çfrfØ;k 
ra= }kjk ,echvks@,u,&,e,eVh ls vuk;kl tqM+k gqvk 
gS vkSj lrg dh fofo/krk ds dkj.k lks[kus dh çfØ;k 
dh ifjorZu’khyrk dks ,yksfop dkbusfVd e‚My }kjk 
izdV fd;k x;k FkkA vo’kks”kd lkexzh us iqutZuu dh 
mYys[kuh; {kerk çnf’kZr dh] ftlls lkexzh dh fLFkjrk 
vkSj iqu% ç;ksT;rk lqfuf’pr gqbZA 

https://doi.org/10.1016/j.cherd.2022.11.054 

csUlh t‚u] —ik ds- uk;j] vuwi —”.ku ds-

3-4-2 dojÙkh }hi] Hkkjr ds ewaxk pêku ryNV esa Hkkjh  3-4-2 dojÙkh }hi] Hkkjr ds ewaxk pêku ryNV esa Hkkjh  
/kkrq,a % thvkbZ,l vkSj çnw”k.k ladsrdksa dk mi;ksx djrs /kkrq,a % thvkbZ,l vkSj çnw”k.k ladsrdksa dk mi;ksx djrs 
gq, ,d ,dh—r xq.koÙkk ewY;kadugq, ,d ,dh—r xq.koÙkk ewY;kadu
orZeku v/;;u dk;Z dk mís’; Hkkjr ds dojÙkh ySxwu ds 
ryNV esa Hkkjh /kkrqvksa ds çnw”k.k Lrj vkSj ikfjfLFkfrd 
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tksf[keksa dk nLrkosthdj.k djuk gSA ,Y;wfefu;e] ysM] 
dSMfe;e] dkWij] Øksfe;e] eSXuht] fudsy vkSj ftad ds 
fo’ys”k.k ds fy, dqy 15 ryNV uewus ,d= fd, x,A 
ySxwu ryNV esa ysM > ftad > ,Y;wfefu;e > eSXuht > 
fudsy > Øksfe;e > dSMfe;e > dkWij ds :i esa Hkkjh  
/kkrqvksa dh ?kVrh ço`fÙk ns[kh xbZA Hkw&lap; lwpdkad  
¼vkbZthbZvks½ ds urhts crkrs gSa fd dkWij] Øksfe;e] eSXuht] 
fudsy vkSj ftad vlanwf”kr Fks] tcfd dSMfe;e vR;f/kd 
nwf”kr ls vf/kd nwf”kr Fkk vkSj ,Y;wfefu;e vkSj ysM e/;e 
:i ls nwf”kr FksA lhMh vkSj ihch ds lao/kZu dkjd ¼bZ,Q½ 
e/;e ls ysdj vR;f/kd mPp ¼bZ,Q1 ls vf/kd½ rd 
gksrs gSa] tks n’kkZrk gS fd dojÙkh }hi ij mudh ekuot-
fur mRifÙk gSA lanw”k.k dkjd ¼lh,Q½ us ladsr fn;k fd 
dSMfe;e] ysM vkSj ,Y;wfefu;e lanw”k.k ds mPp tksf[ke 
¼lh,Q 6ls vf/kd ½ ls lacaf/kr gSaA ,d ds ikl çnw”k.k Hkkj 
lwpdkad ¼ih,yvkbZ½ eku ls irk pyrk gS fd v/;;u {ks= 
esa e/;e Lrj dk çnw”k.k gksrk gSA lanw”k.k dh la’kksf/kr fMxzh 
¼,elhMh½ ls irk pyrk gS fd ,Y;wfefu;e] lhMh vkSj ihch 
esa lanw”k.k dh vfr mPp fMxzh ¼,elhMh≤32½ gSA laHkkfor 
ikfjfLFkfrd tksf[ke ¼vkjvkbZ½ lwpdkad us iqf”V dh fd 
ihch vkSj lhMh esa ikfjfLFkfrd tksf[ke ¼vkjvkbZ 600 ls 
vf/kd½ dk xaHkhj laca/k gSA blds vfrfjDr] cgqfHkUu:ih 
lkaf[;dh; fo’ys”k.k vkSj çnw”k.k lwpdkad ls irk pyk gS 
fd dkokjÙkh ySxwu Hkkjh /kkrqvksa }kjk e/;e ls dkQh çnwf”kr 
gSA Mhty vk/kkfjr fctyh mRiknu] f’kfiax ls lacaf/kr 
xfrfof/k;ka] vuqipkfjr lhost] eNyh idM+us vkSj i;ZVu 
xfrfof/k;ka dkokjÙkh }hi ij Hkkjh /kkrq çnw”k.k ds eq[; 
ekuotfur lzksr gSaA 

https://doi.org/10.1016/j.marpolbul.2022.113721 

flfcu ,aVuh] mUuh—”.ku ds-] vlfou ,l-] ohuw oh- nso] v#.k oh-] vuwi 

—”.ku ds-

3-4-3 Hkkjh /kkrq vo’kks”k.k dh lhekvksa dks vkxs c<+kuk % 3-4-3 Hkkjh /kkrq vo’kks”k.k dh lhekvksa dks vkxs c<+kuk % 
vo’kks”k.k n{krk esa lq/kkj vkSj çfØ;k ra= dks O;ofLFkr vo’kks”k.k n{krk esa lq/kkj vkSj çfØ;k ra= dks O;ofLFkr 
djus dh dk;Zuhfr;ksa ij ,d fVIi.khdjus dh dk;Zuhfr;ksa ij ,d fVIi.kh
dkxt ij vo’kks”k.k dh oSf’od ç;ksT;rk dks lcls fVdkÅ 
çfØ;kvksa esa ls ,d ds :i esa fjiksVZ djrk gS ftls rduhdh 
:i ls vif’k”V ty ls Hkkjh /kkrqvksa dks de djus ds fy, 
,d QSDVksfj;y e‚My esa ifjofrZr fd;k tk ldrk gSA 
eq[; :i ls ikfjfLFkfrd] vkfFkZd vkSj vif’k”V mi&mRikn 

çca/ku eqíksa ds dkj.k] #fp esa fxjkoV ds dxkj ij ekStwn 
dbZ rduhdksa ds chp vo’kks”k.k ij vf/kd /;ku fn;k x;k 
gSA ;g ifjçs{; vo’kks”k.k fof/k Vîwu djus ;ksX; vo’kks”k.k 
{kerk vkSj /kkrq vk;uksa ds fy, p;ukRedrk ds lkFk lks[kus 
;ksX; lkefxz;ksa ds laca/k esa fo’o Lrj ij çxfr djus 
okys uohure vuqla/kku dk;ksaZ dh [kkst vkSj ikfjfLFkfrdh 
vkSj vFkZO;oLFkk nksuksa dh b”Vre ljkguk dk oknk djds 
leh{kk dk eq[; Qksdl gSA vo’kks”k.k esa ‘kkfey fofHkUu 
vo’kks”k.k iSjkehVj vkSj iwjh çfØ;k ij blds çHkko dks 
lkfgR; losZ{k.k ds ek/;e ls ekU; fd;k tkrk gSA ih,p 
vkSj fofHkUu LisDVªksLdksfid v/;;uksa ds laca/k esa vo’kks”k.k 
ra= dk iwokZuqeku yxkus ds fofHkUu rjhdksa ij Hkh ppkZ dh 
xbZ gSA ;g leh{kk i= ifjpkyu ekinaMksa ds vo’kks”k.k 
MsVk ds O;kid LisDVªe dks doj djrk gS tks vo’kks”k.k 
çfØ;k dh nj] o.kZØeh; fo’ys”k.k dks fu;ksftr djus okys 
vo’kks”k.k ra= dk iwokZuqeku yxkus vkSj /kkrq vk;uksa ds fy, 
vf/kd egRoiw.kZ xfrfof/k okys vk/kqfud lks[kus dks çHkkfor 
dj ldrk gSA rqyukRed rkfydk,a orZeku vf/k’kks”kd] vf/
k’kks”k.k {kerk] xfrt] btksVseZ vkSj FkeksZMk;ukfed igyqvksa 
dks çLrqr djds O;ofLFkr :i ls rS;kj dh tkrh gSa rkfd 
çLrqr vf/k’kks”kd dh laiw.kZ vf/k’kks”k.k çksQkby çdV gks 
ldsA vf/k’kks”kd lkefxz;ksa dks çpfyr vuqla/kkudrkZvksa 
dh #>ku ds vk/kkj ij oxhZ—r fd;k tkrk gSA rnuqlkj] 
bl ‘kks/ki= esa vkt rd vo’kks”k.k ij ,d O;kid vkSj 
tkudkjhiw.kZ v/;;u dh tkudkjh nh xbZ gSA

https://doi.org/10.1016/j.colcom.2022.100626 

ohuw oh- nso] —ik ds- uk;j] xk;=h ckcwjkt] vuwi —”.ku ds-

3-4-4 áwfed ,flM vkSj 2&edSZIVks csat‚Dlktksy fufeZr 3-4-4 áwfed ,flM vkSj 2&edSZIVks csat‚Dlktksy fufeZr 
v‚xsZuks&Dys dk mi;ksx djrs gq, vk;ju ¼3½ vk;uksa v‚xsZuks&Dys dk mi;ksx djrs gq, vk;ju ¼3½ vk;uksa 
ds fLFkjhdj.k ds fy, ,d eYVh&LVst cSp fj,DVj dh ds fLFkjhdj.k ds fy, ,d eYVh&LVst cSp fj,DVj dh 
e‚Mfyax djuke‚Mfyax djuk
ty lalk/kuksa esa ykSg lanw”k.k dbZ o”kksaZ ls fo’o Lrj 
ij ,d vulqy>k eqík cuk gqvk gSA ;g isij áwfed 
,flM] 2&edSZIVkscsat‚Dlktksy vkSj ,u,&eksaVeksfjyksukbV 
ds chp la?kuu çfrfØ;k ls mRiUu ,d uohu v‚xsZuks&Dys 
vo’kks”k.k okyh lkexzh dk ifjp; nsrk gSA feêh esa fof’k”V  
vuqla/kku us &lhvkvks,p] &,u,p2 vkSj &,l,p tSls 
lcls lfØ; dk;kZRed lewgksa dks tksM+k] tks vk;ju ¼AAA½ 
vk;uksa dks cka/kus ds fy, ,u,,e,eVh&,p,&,echvks 
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ka ds fy, c<+h gqbZ vo’kks”k.k dh {kerk çnku djrk gSA 
,Dlih,l fo’ys”k.k }kjk vf/k’kks”kd esa /kkrq vk;uksa ds fy, 
dSIpfjax ra= vkSj fof’k”V ca/kudkjh lkbVksa dh iqf”V dh xbZ 
FkhA lkexzh ds vo’kks”k.k ds çn’kZu dk ewY;kadu fd;k x;k 
vkSj çfrfØ;k lrg e‚Mfyax }kjk lS)kafrd vuqdwyu fd;k 
x;kA ,u,,e,eVh&,p,&,echvks us 77-0 fe-xzk-@xzk- dh 
mYys[kuh; vo’kks”k.k dh {kerk fn[kkbZ] ftlus lkfgR; esa 
fjiksVZ fd, x, dbZ vo’kks”k.k djus okyksa ls csgrj çn’kZu 
fd;kA QSDVksfj;y lapkyu ds nkSjku lkexzh ds çn’kZu dks 
dSfyczsV djus ds fy, ,d eYVh&LVst fj,DVj fMtkbu 
fd;k x;k FkkA ,u,,e,eVh&,p,&,echvks ij vk;ju 
¼AAA½ dk vo’kks”k.k ih,lvks dkbusfVDl ds lkFk lgt] 
tfVy çfrfØ;k ra= FkkA vo’kks”kd lkexzh us mR—”V 
iqutZuu {kerk dk çn’kZu fd;k] lkexzh dh iqu% ç;ksT;rk 
vkSj fLFkjrk lqfuf’pr dhA bl çdkj] v/;;u ls ,d 
dk;kZRed v‚xsZuks&feêh dk irk pyrk gS] ftldk mi;ksx 
uqdhys vkSj çk—frd ty ç.kkfy;ksa ls vk;ju ¼AAA½ 
vk;uksa dks gVkus ds fy, ,d çHkkoh vo’kks”kd ds :i esa 
fd;k tk ldrk gSA

https://doi.org/10.1016/j.jclepro.2022.131619 

ohuw oh- nso] —ik ds- uk;j] csUlh t‚u] v#.k oh-] vuwi —”.ku ds-

3-4-5 ikfjfLFkfrdh ra= lsokvksa ij dBksj pêku mR[kuu dk 3-4-5 ikfjfLFkfrdh ra= lsokvksa ij dBksj pêku mR[kuu dk 
bZvkbZ, & vpsudksfoyfjoj csflu] if’peh ?kkV {ks=] nf{k.k bZvkbZ, & vpsudksfoyfjoj csflu] if’peh ?kkV {ks=] nf{k.k 
Hkkjr esa ,d izdj.k v/;;uHkkjr esa ,d izdj.k v/;;u
bl v/;;u dk mís’; Hkkjr ds nf{k.k dsjy ds fof’k”V 
vkSj VsDVksfud :i ls lfØ; vpsudksfoy unh csflu 
¼,vkjch½ esa dqy mR[kuu vkSj Øf’kax xfrfof/k;ksa ds dkj.k 
{ks=h; tSo fofo/krk ds {kj.k ij fofHkUu çsjd dkjdksa ds  
i;kZoj.kh; çHkkoksa vkSj mudh Hk;kogrk dk vkdyu djuk 
gSA MsVk dks midj.k rduhdksa vkSj ç’ukoyh losZ{k.k 
dk mi;ksx djrs gq, {ks=h; ekbØ‚DykbesV] HkxksM+s /kwy] 
ifjos’kh; ‘kksj vkSj ikuh dh xq.koÙkk dh ekSle laca/kh 
fo’ks”krkvksa ds foLr`r {ks= v/;;u ds ek/;e ls ,d= fd;k 
x;k FkkA lexz fo’ys”k.kkRed ifj.kkeksa esa bl ckr ij 
çdk’k Mkyk x;k fd ouLifr ds fcuk vkokl ikfjfLFkfrdh 
ra= dk fouk’k] ifjos’kh ok;qtfur flfyfl;l /kwy] tehu 
ds daiu ds lkFk mÙkstuk dk ‘kksj] okrkoj.k }kjk fufeZr 
ruko vkSj ncko] ikuh dh xq.koÙkk ds eqís] vkSj ifj.kkeh 
{ks=h; lw{e tyok;q fHkUurk tSo fofo/krk ds fy, egRoiw.kZ 

vkSj vR;f/kd fof’k”V [krjs iSnk djrh gS] ftlls ,vkjch 
ds vanj O;kid iRFkj mR[kuu vkSj Øf’kax djus okys 
okrkoj.k esa fofHkUu LFkyh; vkSj tyh; ikfjfLFkfrd ra= 
dh izfØ;kvksa dk fo?kVu gksrk gSA bl ifj.kke dk mi;ksx 
mR[kuu {ks=ksa esa Hkfo”; ds LFkk;h xq.koÙkk çca/ku ds fy, 
vk/kkjHkwr MsVk ds :i esa fd;k tk ldrk gS] ftlls mfpr 
dk;Zuhfr;ksa ds fuekZ.k vkSj ,sls vU; unh ?kkfV;ksa ds fy, 
Bksl uhfr;ksa dks ‘kkfey djus dh lqfo/kk feyrh gSA ;g 
Hkh lq>ko fn;k x;k gS fd vf/kd oSKkfud :i ls fu;af=r 
mR[kuu lapkyu gekjs ewY;oku tSo&HkkSfrd i;kZoj.k dh 
j{kk ds lkFk&lkFk jkT; dh bl dPps eky dh yxkrkj 
c<+rh ekax dks iwjk djus ds fy, LFkk;h iRFkj leqPp; 
fu”d”kZ.k vkSj çlaLdj.k dks c<+kok nsus ds fy, igys ls 
ekStwn ‘keu mik;ksa dks l[r vkSj etcwr cuk;k tk,xkA 
 
https://www.iwwa.info/journal-archives?vol-id= 
MTg2 

j?kqukFk ds-] tksth oh-,l-] flfcu ,aVuh] —”.kdqekj ,-] vuwi —”.ku ds- 

3-4-6 lrg ds ryNV esa Hkkjh /kkrq dh Nki vkSj Hkkjr ds 3-4-6 lrg ds ryNV esa Hkkjh /kkrq dh Nki vkSj Hkkjr ds 
m”.kdfVca/kh; Tokjuneq[k ikfjfLFkfrdh ra= esa ekbØkscs-m”.kdfVca/kh; Tokjuneq[k ikfjfLFkfrdh ra= esa ekbØkscs-
fUFkd leqnk;ksa ds Hkfo”; dks fu;af=r djus okys dkjdfUFkd leqnk;ksa ds Hkfo”; dks fu;af=r djus okys dkjd
orZeku v/;;u dk mís’; Hkkjr ds m”.kdfVca/kh;  
ikfjfLFkfrdh ra= ds ryNV esa Hkkjh /kkrqvksa ds çnw”k.k dh 
tkap djuk vkSj fo’ks”k :i ls ,LVqjhu ryNV esa fof’k”V 
eSØkscsfUFkd leqnk;ksa ds çHkqRo ds fy, ftEesnkj dkjdksa 
dk ewY;kadu djuk gSA ryNV esa dkWij] Øksfe;e] fudsy] 
ftad] ysM vkSj dSMfe;e ds fo’ys”k.k ds fy,] ,flM ikpu 
vkSj ekbØksoso IykTek ijek.kq mRltZu LisDVªksLdksih }
kjk ckn esa ek=k dk Bgjko fd;k x;k Fkk] tcfd edZjh  
fu/kkZj.k ds fy,] BaMs ok”i ijek.kq vo’kks”k.k LisDVªksQksVksesVªh 
dk mi;ksx fd;k x;k FkkA fdlh Hkh ekSleh ifjorZu dh 
ijokg fd, fcuk] Hkkjh /kkrq lkanzrk dh lkekU; ço`fÙk 
Øksfe;e > dkWij > ftad > fudsy > ysM dSMfe;e 
> edZjh ds :i esa ns[kh xbZA fdlh Hkh ekSleh varj ds  
ckotwn eqgkuk {ks= dkWij vkSj Øksfe;e ¼lh-,Q- 2 ls 
vf/kd½ vkSj 2017 xSj&ekulwu ¼lh,Q 3 ls vf/kd½ esa 
dSMfe;e }kjk dkQh gn rd nwf”kr gks x;k FkkA  ekulwu 
¼2018½ ds nkSjku Hkkjh /kkrq lanw”k.k lcls vf/kd Li”V gqvk 
FkkA fo’ks”k :i ls ekulwu ds ekSle ¼ih,yvkbZ 1 ls vf/kd] 
2018 ekulwu½ ds nkSjku ,LVqjhu vkSj leqnzh {ks= dks ,d 



31,ulhbZ,l,l okf”kZd izfrosnu 2022&23

vuqla/kku xfrfo/k;ka
vuqla/kku xfrfo/k;ka

lkFk [kjkc {ks= ekuk tkrk gS] tcfd unh {ks= [kjkc :i 
ls nwf”kr jgrk gS ¼ih,yvkbZ 1 ls d½A  vU; eSØkscsafFkd 
leqnk;ksa ¼vks,elh½ dh rqyuk esa feêh dh nkseV@feêh@
Hkkjh feêh dh cukoV eqgkus vkSj leqnzh {ks= esa i‚yhdhV~l 
vkSj ckbokYo dks ilan djrh gSA gkbMªksdsfedy ekinaMksa 
ds chp] lkekU; :i ls dqy ?kqfyr Bksl vkSj ;wjhgSykbu 
vkSj FkksM+k {kkjh; ih,p us xSj&ekulwu ekSleksa esa i‚yhdSVsl 
ds ckn ckboysOl ds opZLo dks çkFkfedrk nhA ,LVqjhu 
ryNVksa esa Vªsl esVy lanw”k.k ls ,LVqjhu vkSj rVh;  
ryNVksa ds çeq[k f}tksa dh tSolap; ço`fÙk dh fpark c<+ 
tkrh gSA 

https://doi.org/10.1007/s11356-021-18394-2 

jFkh’k dqekj ,e-] vuwi —”.ku ds-] foesDlu oh-] QSly ,- ds-] eksfgan ,e-] 

v#.k oh-

3-4-7 Hkkjr ds nf{k.k&if’peh rV ij nks xeZ  3-4-7 Hkkjr ds nf{k.k&if’peh rV ij nks xeZ  
LFkkuksa ds rVh; ty dh xq.koÙkk dk ewY;kadu % cgq&o”khZ; LFkkuksa ds rVh; ty dh xq.koÙkk dk ewY;kadu % cgq&o”khZ; 
tSo&Hkw&jklk;fud voyksduksa dk ,d izdj.k v/;;utSo&Hkw&jklk;fud voyksduksa dk ,d izdj.k v/;;u
;g v/;;u Hkkjr ds nf{k.k&if’peh rV ij nks xeZ  
LFkkuksa] dksfPp ¼Øhd] 0-5 fd-eh-] 2 fd-eh-] vkSj 5 fd-
eh- {ks=½ vkSj eSaxyksj ¼0-5 fd-eh-] 2 fd-eh-] vkSj 5 fd-eh- 
{ks=½ LVs’kuksa ls cgq&o”khZ; HkkSfrd] jklk;fud vkSj tSfod 
voyksdu MsVk dk mi;ksx djrs gq, rVh; ty xq.koÙkk  
dkjdksa ds LFkkfud vkSj ekSleh #>kuksa ls voxr djkrk 
gSA ;g Vª‚fQd baMsDl ¼fVªDl baMsDl½ dk mi;ksx djrs gq, 
rVh; {ks= dh ;wVªksfQds’ku fLFkfr ij Hkh çdk’k Mkyrk gS 
tks çkFkfed mRikndrk fLFkfr dks çdV djrk gS] tcfd 
ty xq.koÙkk MsVk ds lkaf[;dh; fo’ys”k.k ls çnw”k.k ds 
lzksr dk irk pyrk gSA rkieku] ih,p] dqy fuyafcr Bksl 
¼Vh,l,l½] ?kqyu’khy v‚Dlhtu ¼Mhvks½] yo.krk] {kkjh;rk] 
veksfu;k ¼,u,p 4½] ukbVªkbV ¼,uvks 2½] ukbVªsV ¼,uvks 3½] 
dqy ukbVªkstu ¼Vh,u½] vdkcZfud Q‚LQsV ¼vkbZih½] VksVy 
Q‚LQksjl ¼Vhih½] flfydsV ¼,lvkbZvks4½] DyksjksfQy&,] 
VksVy ok,cy dkmaV ¼Vhohlh½] LVªsIVksdksdl QsdSfyl 
¼,l,Q,yvks½] vkSj ,Lpsfjfp;k dksyh ¼bZlh,yvks½ tSls 
iSjkehVjksa dk mi;ksx rVh; ty fo’ks”krkvksa ds fo’ys”k.k 
ds fy, fd;k tkrk gSA rVh; ty esa ?kqys gq, ekinaMksa 
dh LFkkfud fHkUurk] virVh; dh rqyuk esa rV ds ikl 
ekinaMksa dh mPp lkanzrk dks n’kkZrh gS vkSj ekSleh fo’ys”k.k 
ls irk pyrk gS fd vf/kdka’k mPp lkanzrk çh&ekulwu 

lhtu ds nkSjku ntZ dh tkrh gS] tcfd v/;;u {ks=ksa 
esa LFkyh; çokg] unh çokg vkSj ok”ihdj.k xfrfof/k 
dk ladsr nsus okys dqN ekeyksa dks NksM+dj] ekulwu ds 
ekSle ds nkSjku de lkanzrk ns[kh xbZ gS ¼fp= 3-4-7-1½A  
tSfod] lw{ethofoKkuh vkSj Vª‚fQd lwpdkad v/;;u 
vof/k ds nkSjku rVh; ty dh mPp çkFkfed mRikndrk 
vkSj ;wVªksfQds’ku pj.k dk lq>ko nsrs gSa tks bu rVh; ty 
esa ikuh dh xq.koÙkk esa fxjkoV dk ladsr nsrk gSA
 
 

fp= 3-4-7-1 % eSaxyksj xeZ LFkku ij iks”kd rRoksa dh ekSleh fHkUurkA

https://doi.org/10.1007/978-3-031-21644-2_3 

misanz ch-] lhck ,e-] v#.k oh-] Jhys’k vkj-] vuwi —”.ku ds- 

3-4-8 ,ukZdqye rVh; ‘kgjh LFkyksa] dsjy] Hkkjr ds lrgh 3-4-8 ,ukZdqye rVh; ‘kgjh LFkyksa] dsjy] Hkkjr ds lrgh 
ty lzksrksa esa Hkkjh /kkrqvksa dh LFkkfud ifjorZu’khyrkty lzksrksa esa Hkkjh /kkrqvksa dh LFkkfud ifjorZu’khyrk
bl v/;;u ds fy, Hkkjr ds dsjy ds ,ukZdqye ftys ds 
rVh; {ks=ksa ls ,d= fd, x, lrgh ty esa Hkkjh /kkrqvksa 
dh lkanzrk vkSj muds LFkkfud forj.k dk fo’ys”k.k fd;k 
x;kA 8 fof’k”V LFkyksa ls ,d= fd, x, uewuksa dh Hkkjh  
/kkrqvksa dh lkanzrk ¼ftad] fudsy] dSMfe;e] dkWij vkSj ysM½  
ijek.kq vo’kks”k.k LisDVªksLdksih ¼fp= 3-4-8-1½ }kjk fu/kkZfjr 
dh xbZ FkhA Lih;jeSu ds lglaca/k xq.kkad] ihlh, vkSj 
DyLVj fo’ys”k.k tSlh cgqfHkUu:ih lkaf[;dh; fo’ys”k.k 
fof/k;ka Hkkjh /kkrq lzksrksa dh igpku vkSj lrgh ty esa 
çnw”kdksa ds chp blds laca/k ds fy, mi;ksx dh tkus okyh 
fof/k;ka gSaA laiw.kZ fo’ys”k.k ls irk pyk fd Hkkjh /kkrq 
lanw”k.k dk eq[; lzksr fudsy vkSj dSMfe;e e/;e] ysM] 
ftad vkSj dkWij }kjk cgqr fuEu Lrj FkkA çeq[k ?kVd 
fo’ys”k.k vkSj lglaca/k fo’ys”k.k ls çnw”k.k ds mPp Lrj 
ds dkj.k fufdy ds fy, /kukRed yksfMax ns[kh xbZA Hkkjh  
/kkrq lanw”k.k ds fy, buiqV eq[; :i ls ekuotfur buiqV 

eSaxyksj
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ka tSls uxjikfydk vif’k”V ty] lhost fMLpktZ] tyh; 
—f”k vif’k”V vkSj eNyh idM+us dh xfrfof/k;ka FkhaA bl 
v/;;u ds fu”d”kksaZ ls irk pyk fd ty fudk; Hkkjh  
/kkrqvksa ds dkj.k ekuotfur çnw”k.k ds [krjs dk lkeuk 
dj jgk gS] ftlls rVh; okrkoj.k esa fo”kkDrrk c<+ jgh gS 
vkSj ikfjfLFkfrdh ra= çHkkfor gks jgk gSA 

 

fp= 3-4-8-1 % dsjy esa ,ukZdqye rVh; ‘kgjh LFkyksa ds lrgh ty lzksrksa 

esa Hkkjh /kkrqvksa dk LFkkfud forj.k % ¼,½ v/;;u {ks= LFkku ekufp=] ¼ch½ 

rkack] ¼lh½ fudsy] ¼Mh½ ftad] ¼bZ½ lhlk] vkSj ¼,Q½ dSMfe;eA

;g dk;Z ds;w,Qvks,l ds ‘kkfxfueksy lh ,u vkSj eukst-
dqekj ch ds lg;ksx ls fd;k x;kA 

http://doi.org/10.53550/EEC.2022.v28i07s.026 

dfyjkt ,l- 

3-5 leqnzh HkwfoKku lewg 3-5 leqnzh HkwfoKku lewg 

3-5-1 ohfM;ks chp e‚fuVfjax flLVe ¼ohch,e,l½] dksLV-3-5-1 ohfM;ks chp e‚fuVfjax flLVe ¼ohch,e,l½] dksLV-
LuSi vkSj dksLVlSV rduhdksa dk mi;ksx djrs gq, rVh; LuSi vkSj dksLVlSV rduhdksa dk mi;ksx djrs gq, rVh; 
vk—fr foKku dh mPp&fjt‚Y;w’ku] ykxr çHkkoh fuxjkuh vk—fr foKku dh mPp&fjt‚Y;w’ku] ykxr çHkkoh fuxjkuh 
ds fy, mUur fjeksV lsaflax fof/k;kads fy, mUur fjeksV lsaflax fof/k;ka

rVh; Hkw&vk—fr foKku ij çk—frd vkSj ekuo&çsfjr 
xfrfof/k;ksa ds çHkkoksa dks le>us ds fy, rVh; okrkoj.k 
dh fujarj fuxjkuh egRoiw.kZ gSA bl laca/k esa] rVh; fux-
jkuh ds fy, rhu gkfy;k fjeksV lsaflax rduhdksa dk la;qDr 
vuqç;ksx çLrkfor gS % ohfM;ks chp e‚fuVfjax flLVe 
¼ohch,e,l½] dksLVLuSi vkSj dksLVlSVA bu rduhdksa dh 

çHkko’khyrk nf{k.k&if’pe Hkkjr esa fr#ouariqje rV ij 
fd, x, ,d izk;ksfxd v/;;u ds ek/;e ls çnf’kZr dh 
xbZ gSA bl v/;;u dk çkFkfed mís’; rVh; çfØ;kvksa 
vkSj vkdkfjdh ifjorZuksa dks le>us esa bu rduhdksa ds 
vuqç;ksx vkSj {kerkvksa dks çnf’kZr djuk gSA fofHkUu  
fuxjkuh LVs’kuksa ls MsVk ,d= fd;k x;k] ftlesa 
fr#ouariqje rV ij nks ohch,e,l LVs’ku ¼ofy;kFkqjk 
vkSj odZyk½] ,d dksLVLuSi LVs’ku ¼vkfneykFkqjk½] vkSj 
Ng dksLVlSV LFkku ¼vkfneyFkqjk] dksoye] ofy;kFkqjk] 
‘kaxqeq[ke] eqFkyiks>h vkSj odZyk½ ‘kkfey gSaA ohfM;ks be-
stjh vkSj dksLVLuSi rLohjksa dk mi;ksx nSfud vkSj çfr 
?kaVk varjky ij leqnz rV dh pkSM+kbZ vkSj lQZ {ks= 
dh pkSM+kbZ tSls rVh; :ikRed ekinaMksa dks çkIr djus 
ds fy, fd;k x;k FkkA bu ifj.kkeksa dks {ks= eki ds 
lkFk ekU; fd;k x;k] ftlesa 85 izfr’kr ls vf/kd dk 
lglaca/k fn[kk;k x;kA vYidkfyd rVjs[kk ifjorZuksa dk 
v/;;u fd;k x;k] ftlls pØokrksa vkSj iquiZzkfIr le; ds 
dkj.k] fo’ks”k :i ls ,slh {kf.kd ?kVukvksa ds nkSjku nqxZe  
egRoiw.kZ ;k detksj {ks=ksa esa gksus okys vpkud :ikRed  
ifjorZuksa esa var–Zf”V çnku dh xbZA blds vykok] lSVsykbV 
bestjh dk mi;ksx djrs gq, 2015 ls ,sfrgkfld rVjs[kk 
ifjorZuksa dk v/;;u djus ds fy, dksLVlSV i)fr dk 
mi;ksx fd;k x;k FkkA izk;ksfxd v/;;u ds /kukRed 
ifj.kkeksa ls ladsr feyrk gS fd bu rhu rduhdksa dk 
la;kstu Hkkjrh; rV ds lkFk egRoiw.kZ vkSj detksj LFkkuksa 
dh lQyrkiwoZd fuxjkuh dj ldrk gSA bu fof/k;ksa ds 
ek/;e ls lkbV&fof’k”V çkFkfed MsVk dk nh?kZdkfyd 
laxzg Hkkjrh; rV ds fy, mPp&fjt‚Y;w’ku MsVkcsl ds 
fodkl esa ;ksxnku ns ldrk gSA  
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fp= 3-5-1-1 % fr#ouariqje rVksa ij ohch,e,l dksLVLuSi vkSj 

dksLVLuSi,ukykbfll dk izfrfuf/kRoA 

https://doi.org/10.1007/978-3-031-21644-2_26 

jes’k ,e-] ‘khyk uk;j ,y-] ve`rk jkt oh-] ljudqekj ,l-th-] vf[kynso 

,l-] vk;Z vkj-ih-

3-5-2 m”.kdfVca/kh; pØokr ¼vkslhds,pvkbZ½ ds dkj.k 3-5-2 m”.kdfVca/kh; pØokr ¼vkslhds,pvkbZ½ ds dkj.k 
xSj&ekulwuh rVh; dVko vkSj fr#ouariqje rV] Hkkjr ds xSj&ekulwuh rVh; dVko vkSj fr#ouariqje rV] Hkkjr ds 
nf{k.k&if’peh rV ij bldk çHkko & ,d Hkw&LFkkfud nf{k.k&if’peh rV ij bldk çHkko & ,d Hkw&LFkkfud 
–f”Vdks.k –f”Vdks.k 

bl v/;;u dk Qksdl Hkkjr ds nf{k.k&if’pe ¼,lMCY;w½ 
rV] fo’ks”k :i ls fr#ouariqje rV ij 2017 esa  
m”.kdfVca/kh; pØokr vkslhds,pvkbZ ds çHkkoksa dh tkap 
djuk gSA çR;{k HkwL[kyu u gksus ds ckotwn] pØokr 
dk {ks= esa rVjs[kk ij _.kkRed çHkko iM+kA v/;;u 
{ks= ij pØokr ds vYidkfyd çHkkoksa dk fo’ys”k.k djus 
ds fy, v/;;u 43 o”kksaZ rd QSys ySaMlSV bestjh vkSj 
lsafVuy &2 bestjh dk mi;ksx djrk gS ¼fp= 3-5-2-1½A 
pØokr us] ,d pje ?kVuk ds :i esa] eNyh idM+us okys 
leqnk; ds fy, egRoiw.kZ pqukSfr;ka izLrqr dha] ftlls muds  
lkekftd& vkfFkZd vkSj lkaL—frd thou ij çfrdwy 
çHkko iM+kA v/;;u esa pØokr ls vR;f/kd çHkkfor xkaoksa 

esa rVh; leqnk; dh vkthfodk dks gq, uqdlku dk xgu 
vkdyu ‘kkfey gSA  LFkkuh; QhYM MsVk laxzg esa çHkko 
dh lhek dk vkdyu djus ds fy, QhYM gLrk{kjksa dk 
voyksdu] HkkSfrd losZ{k.k vkSj lk{kkRdkj ‘kkfey FksA ifj.
kkeksa ls irk pyrk gS fd nh?kZdkfyd dVko nj] tks igys 
yxHkx 45 çfr’kr Fkh] pØokr vkslhds,pvkbZ ds ikfjr 
gksus ds ckn fr#ouariqje rV ij 91 çfr’kr rd c<+ 
xbZ] Hkys gh blus çR;{k HkwL[kyu ugha fd;kA fo’ks”k :i 
ls] iqFksuFkksIiq vkSj vkfneykFkqjk leqnz rVksa tSls igys ls 
fLFkj rVh; {ks=ksa esa dVko ds ladsr fn[kkbZ nsus yxsA 
bl chp pØokr vkslhds,pvkbZ us rVh; vk—fr foKku 
esa Hkh egRoiw.kZ ifjorZu yk,A vYidkfyd rVh; fofo/
krkvksa ij m”.kdfVca/kh; pØokrksa ds çHkkoksa dks le>us 
esa mPp&fjt‚Y;w’ku mixzg voyksdu vewY; lkfcr gq,A 
dqy feykdj] bl v/;;u esa Hkkjr ds nf{k.k if’pe rV 
ij pØokr vkslhds,pvkbZ ds çfrdwy çHkkoksa ij çdk’k 
Mkyk tkrk gS] rVh; leqnk;ksa ds dY;k.k vkSj rVh; çca/ku 
dk;Zuhfr;ksa ds fy, ,slh pje ?kVukvksa dh fuxjkuh vkSj 
vkdyu ds egRo dks js[kkafdr fd;k tkrk gSA 
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fp=- 3-5-2-1 % ¼,½ ySaMlSV oxhZ—r Nfo vkSj ¼ch½ vksds,pvkbZ ls igys vkSj 

ckn esa rVh; dVko ds fo’ys”k.k ds fy, lsaVhusy oxhZ—r best

https://doi.org/10.1007/978-3-031-21644-2_29 

fçalh ts-vkj-] jes’k ,e-] T;ksfr ts-] LokFkh —”.kk ih-,l-] ‘khyk uk;j ,y-

3-5-3 Hkkjr esa rVh; ck<+ & ,d flagkoyksdu3-5-3 Hkkjr esa rVh; ck<+ & ,d flagkoyksdu
yxkrkj cnyrs rVh; {ks=ksa esa ekuoh; gLr{ksi ds lkFk 
lkFk lqukeh] pØokr] ck<+] tehu dk dVko tSlh çk—frd 
vkinkvksa dk [krjk cuk gqvk gSA ck<+ çeq[k rVh; vkinkvksa 
esa ls ,d gS tcfd cnyrh tyok;q vkSj leqnz ds Lrj esa 
o`f) blds çHkko dks c<+k nsrh gSA ck<+ dh ?kVukvksa esa c<+rh 
ço`fÙk varnsZ’kh; {ks=ksa ij fuEufyf[kr rjhdksa ls çfrdwy 
çHkko Mkyrh gS D;ksafd [kkjs ikuh dk ços’k ouLifr] feêh 
dh moZjrk dks uqdlku igqapkrk gS vkSj rVh; vkthfodk 
dks ijs’kku djrk gS vkSj blds lkekftd&vkfFkZd çHkko 
Hkkjr esa ?kuh vkcknh okys rVh; {ks=ksa esa cgqr çklafxd gks 
ldrs gSaA   Hkkjr esa rVh; ck<+ dk ,d yack bfrgkl gS] 
buesa ls dsoy dqN dk gh v/;;u fd;k x;k gS tcfd 
dbZ ij /;ku ugha fn;k x;k] vf/kdka’k v/;;u rwQku vkSj 
gok dh ygjksa rd gh lhfer FksA  blfy,] Hkkjrh; rV ds 
lkFk gok] ygj] Tokj vkSj rVh; vk—fr foKku dk mfpr 
fo’ys”k.k vko’;d gS D;ksafd Hkkjr ekSleh :i ls myVus 
okys ekulwu vkSj m”.kdfVca/kh; pØokrksa dh c<+h gqbZ 

vko`fÙk ds lkFk&lkFk leqnz ds Lrj esa o`f) ds tksf[ke ds 
çHkko esa vkrk gSA orZeku v/;k; Hkkjrh; rV ds lkFk vc 
rd rVh; ck<+ ifj–’; ij fooj.k çnku djrk gS] çkjafHkd 
ck<+ psrkouh ç.kkyh ds vkxs ds fodkl esa egRoiw.kZ buiqV 
ds :i esa ;ksxnku djus okys dkjdksa ij fopkj djrk gS 
vkSj bl çdkj mfpr vuqdwyu mik; fd, tk ldrs gSaA  

 
 

fp= 3-5-3-1 % ¼,½ pØokr vks[kh ¼fnlacj] 2017½ ¼ch½ vçSy] 2018 ¼lh½ 

flracj] 2018 ¼Mh½ ekpZ 2019 ds nkSjku ofy;kFkqjk] fr#ouariqje rV ij 

ck<+ dh fofHkUu ?kVuk,aA

https://doi.org/10.1007/978-3-031-21644-2_2 

LokFkh —”.kk ih-,l-] ‘khyk uk;j ,y-] jes’k ,e-

3-5-4 ysV DokVjusjh ds nkSjku caxky dh nf{k.k&if’peh 3-5-4 ysV DokVjusjh ds nkSjku caxky dh nf{k.k&if’peh 
[kkM+h esa {ks=h; çokg] tSo&mRikndrk vkSj çkjafHkd [kkM+h esa {ks=h; çokg] tSo&mRikndrk vkSj çkjafHkd 
Mk;tsusfVd ifjorZuksa ij xzh”edkyhu ekulwu fofo/krkvksa Mk;tsusfVd ifjorZuksa ij xzh”edkyhu ekulwu fofo/krkvksa 
dk çHkkodk çHkko
ryNV dksj ¼,eth,l11@02½] caxky dh [kkM+h ¼chvksch½ 
v‚Dlhtu U;wure {ks= ¼890 ehVj½ dh fupyh lhek ls 
,d= fd;k x;k] {ks=h; ryNV çokg ij xzh”edkyhu 
ekulwu fofo/krkvksa ds çHkko vkSj ysV DokVjujh ds nkSjku 
nf{k.k if’pe chvksch esa tSo mRikndrk vkSj çkjafHkd 
Mk;tsusfVd ifjorZuksa ds laca/k dks le>us ds fy, v/;;u 
fd;k x;k gSA eq[; ryNVksa esa ,y@,l,e vkSj ,,y@
VhvkbZ dk foHksnu Iy‚V dkosjh unh ds çeq[k lzksr dk 
ladsr ns ldrk gS ¼fp= 3-5-4-1½A LFkyh;&fu;af=r /kkrqvksa 
ds buiqV dh mPp lkexzh vkSj cnyrs ds@vkjch ¼deh½ 
vkSj dkvksfyukbV@DyksjkbV ¼c<+s gq,½ vuqikr 19 dSfYdj 
chih ij ‘kq: gqvk] tks bl vof/k ds nkSjku LFkyh; çokg 
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vkSj jklk;fud vi{k; dh rhozrk esa ,d lkFk o`f) dk 
ladsr nsrk gS ¼fp= 3-5-4-2½A 
eq[; ryNVksa esa xzh”edkyhu ekulwu vkSj Hkwfe çokg esa 
ns[kh xbZ fHkUurk,a dkcZfud inkFkksaZ ds lzksrksa esa Hkh ifjyf{kr 
gksrh gSaA 40 ls 19 dSfYd;j chih ij ns[ks x, δ13lh ¼&19 
ls &18-2 ‰½ ds mPp eku leqnzh dkcZfud inkFkZ ds mPp 
çHkko vkSj@;k fgeunh ifjfLFkfr;ksa esa lh4 LFkyh; ikS/ks dh 
mifLFkfr dk lq>ko nsrs gSaA δ13lh ¼&20-9 ‰½ dh U;wure 
ço`fÙk vkSj 10 ls 7 dSfYdj chih ds nkSjku ns[kk x;k Vu 
¼0-16 izfr’kr½ xzh”edkyhu ekulwu dh rhozrk vkSj rhoz 
ekulwu ds lkFk lh3 ikS/kksa ds foLrkj ds dkj.k Hkwfe ls mPp 
buiqV ds la;qDr çHkko ds dkj.k gks ldrk gSA  dksj 
ryNV esa δ15,u eku fiNys 52 dSfYdj chih ds nkSjku 
ty LraHk esa foukbVªhdj.k dh vuqifLFkfr dk lq>ko ns jgs 
gSaA fiNys v/;;uksa ls irk pyrk gS fd chvksch ,d 
Hkw&jklk;fud ^fVfiax fcanq^ gS D;ksafd ekuotfur ;k 
tyok;q çHkko }kjk ty LraHk foukbVªhdj.k esa ekewyh 
cnyko oSf’od ukbVªkstu ctV esa chvksch ukbVªkstu 
;ksxnku esa rsth yk ldrk gSA ;g v/;;u fiNys 52 dS-
fYdj chih ds nkSjku ty LraHk foukbVªhdj.k ladsrksa dh 
vuqifLFkfr dks ladsr djrk gS] Hkys gh ysV DokVjusjh ds 
nkSjku chvksch esa Hkkjh tyok;q ifjorZu gq, gksaA  

 
f p = 

3 - 5 -

4-1 % 

d k s j 

ryNV ,eth,l 11@02 esa ,y,@,l,e vkSj ,,y@VhvkbZ dk HksnHkko 

Iy‚V vkSj dkosjh] xksnkojh&—”.kk vkSj xaxk&czãiq= unh ds lkFk rqyukA

 

fp=- 3-5-4-2 % dksj ,eth,l11@02 esa ,,y] VhvkbZ] jSf[kd volknu 

nj ¼,y,lvkj½] dk vksfyukbV@DyksjkbV] δ13lh vkSj δ15,u dh 

Mkmu&dksj fofo/krk,aA

https://doi.org/10.1016/j.margeo.2022.106825 

;g dk;Z ,ulhihvksvkj] xksok ds t‚u dqfj;u ds lg;ksx 
ls fd;k x;kA   

çthr ,-

3-5-5 csiksj eqgkuk] mÙkjh dsjy] Hkkjr ds ryNVksa dk 3-5-5 csiksj eqgkuk] mÙkjh dsjy] Hkkjr ds ryNVksa dk 
i;kZoj.kh; pqacdRo] Hkw&jklk;fud vkSj cukoV laca/kh i;kZoj.kh; pqacdRo] Hkw&jklk;fud vkSj cukoV laca/kh 
fo’ks”krk,a % i;kZoj.kh; çfØ;kvksa ij çHkko fo’ks”krk,a % i;kZoj.kh; çfØ;kvksa ij çHkko 
csiksj eqgkuk] dsjy dh lrgh ryNV ¼16 la[;k½ dks 
fu;ksftr djus okyh i;kZoj.kh; fLFkfr;ksa dk vkdyu 
djus ds fy, bl ‘kks/ki= esa i;kZoj.kh; pqacdh; ekinaMk-
sa] Hkw&jklk;fud vkSj xzSuqyksesfVªd forj.k ds chp var-
j&laca/k dks lacksf/kr fd;k x;k gS ¼fp= 3-5-5-1½A ifj.
kke n’kkZrs gSa fd lkanzrk&fuHkZj pqacdh; iSjkehVj ¼χ,QMh] 
χ,vkj,e ,lvkbZvkj,e½] pqacdh; vukt dk vkdkj vkSj 
pqacdh; [kfut foKku ¼,l&vuqikr vkSj ,pvkbZvkj,e½ 
eqgkuk esa ,d fefJr ço`fÙk fn[kkrk gS( ¼χ,QMh izfr’kr] 
χ,vkj,e@,lvkbZvkj,e] χ,vkj,e@,y,Q] vkSj ,lvk-
bZvkj,e@χ,y,Q½ Øe’k% fupys eqgkuk esa pqacdh; d.k 
vkdkj] e/; esa pqacdh; ,dkxzrk vkSj Åijh eqgkuk esa 
pqacdh; [kfut dk çHkqRo ¼fp= 3-5-5-2 ,&,p½A pqacdh; 
iSjkehVj ¼,l&vuqikr] χ,y,Q] χ,vkj,e] ,lvkbZvkj,e 
vkSj vkbZvkj,e½ eqgkuk esa eSXusVkbV tSls ykSg pqacdh; 
[kfutksa dh mifLFkfr dh iqf”V djrs gSaA foLr`r ikBî 
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dh ç/kkurk dks ladsr djrk gSA Hkw&jklk;fud rRoksa dh  
ca/kqrk fupys eqgkus dh vksj gksrh gSA blds vykok] fupys 
eqgkuk esa rhoz vi{k; vkSj e/; vkSj Åijh eqgkuk esa e/;e 
ls detksj vi{k; ns[kk tkrk gS tks DokVZ~t vukt dh 
lw{e&cukoV fo’ks”krkvksa esa ifjyf{kr gksrk gSA çnw”k.k lwp-
dkadksa ¼lh,Q] bZ,Q] vkbZthbZvks] vkSj ih,yvkbZ½ ds vk/kkj 
ij csiksj ryNV e/;e :i ls çnwf”kr gSaA dkjd vkSj DyL-
Vj fo’ys”k.k ¼fp= 3-5-5-3 ,] ch½ pqacdh; ifjorZu’khyrk] 
Hkkjh /kkrq vkSj vukt ds vkdkj ds fo’ys”k.k ds chp le-
kurk dh fo’ks”krk crkrs gSaA ;g [kkst eqgkuk esa i;kZoj.kh; 
fLFkfr;ksa dks fu;af=r djus okyh çk—frd vkSj ekuotfur 
xfrfof/k;ksa ds la;kstu dks Li”V djrh gSA
 
 

fp= 3-5-5-1 % uewuk LFkkuksa ds lkFk csiksj eqgkus dk v/;;u {ks= ekufp=A  

 

fp= 3-5-5-2 % csiksj eqgkuk ryNV ds pqacdh; ekinaMksa dh LFkkfud fHkUurkA
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fp= 3-5-5-3 % ¼,½ p;fur ekinaMksa ds chp laca/kksa dks n’kkZus okys dkjd 

Iy‚V] ¼ch½ inkuqØfer DyLVj MsaMªksxzke ¼okMZ fof/k½ v/;;u {ks= esa uewuk 

LVs’kuksa ds chp lekurk,a çnf’kZr djrk gSA 

;g dk;Z Jh osadVs’oj fo’ofo|ky;] vka/kz çns’k ds Jh-
fuoklqyq th- vkSj vUuk fo’ofo|ky;] rfeyukMq ds ukxsanz 
vkj- ds lg;ksx ls fd;k x;k FkkA

https://doi.org/10.32628/IJSRST229367

çlhrk ch-,l-] frtw vkbZ- oxhZl] çdk’k Vh-,u-] Jhfuoklqyq th-] ukxsanz  

vkj 

3-5-6  m”.kdfVca/kh; o”kkZou {ks=] if’peh ?kkV ds if’peh 3-5-6  m”.kdfVca/kh; o”kkZou {ks=] if’peh ?kkV ds if’peh 
Hkkx] Hkkjr esa nksgjs ekulwu ueh lzksrksa] ok”ihdj.k&mRltZu Hkkx] Hkkjr esa nksgjs ekulwu ueh lzksrksa] ok”ihdj.k&mRltZu 
çfØ;k vkSj ekbØks DykbesV vfHkO;fDr dh leLFkkfud çfØ;k vkSj ekbØks DykbesV vfHkO;fDr dh leLFkkfud 
fQaxjfçafVax  fQaxjfçafVax  
i`Foh ij ty lalk/kuksa vkSj thou fuokZg ij blds  
lacaf/kr çHkko ds dkj.k ,aFkzksikslhu ds nkSjku o”kkZ iSVuZ 
esa ifjorZu ,d egRoiw.kZ dkjd jgk gSA bl v/;;u 
esa Hkkjrh; ekulwu ds fy, o”kkZ dh ueh ds lzksrksa vkSj 
Hkkjr ds nf{k.k&if’peh rV ij blds forj.k dks fu;af=r 
djus okys LFkkuh; i;kZoj.k ra= dh tkap dh xbZA ;g 
if’peh ?kkV] nf{k.k Hkkjr vkSj nf{k.k ¼us=korh unh csflu 
dk nf{k.kh fdukjk½ esa ,d vU; LVs’ku ds mPp vknZz  

m”.kdfVca/kh; lsfVax ¼Lo.kZ&eSfMly unh csflu½ ls ,d= 
o”kkZ ty ds uewuksa esa v‚Dlhtu ¼δ18vks½ vkSj gkbMªkstu 
¼δ2,p½ ds fLFkj vkblksVksi vuqikr ds yk{k.khdj.k }kjk 
çkIr fd;k x;k gSA ;g v/;;u o”kkZ ty dh leLFkkfud 
lajpuk vkSj ekbØks DykbesV fo’ks”krkvksa ij foLr`r tkap 
esa ;ksxnku nsrk gS ftldk vknZz if’peh rV {ks= esa vHkko 
gSA rV dh o”kkZ ty dh leLFkkfud lajpuk vjc lkxj 
ds ikuh ds leku Fkh vkSj ;g ok”i ds igys la?kuu dks 
çfrfcafcr djrh Fkh tks ewy :i ls ikl ds egklkxj 
esa rsth ls ok”ihdj.k ds rgr cuk FkkA varnsZ’kh; LFkku 
esa] mPp Mh&vfrfjDr eku egk}hih; ueh iqupZØ.k dks 
n’kkZrs gSa ¼fp= 3-5-6-1½A ok”ihdj.k&mRltZu ds dkj.k 
varnsZ’kh; {ks= esa mPp xfrt foHkktu çHkko mRiUu gqvk 
gSA ‘khrdkyhu ekulwu ds ekSle ds nkSjku leLFkkfud 
rwQku çHkko us caxky dh [kkM+h esa xgjs laogu çHkko ds 
rgr xfBr lar`Ir ok;q nzO;eku ls o”kkZ forj.k dk lq>ko 
fn;kA Lo.kZ&eSfMly csflu esa lexz LFkkuh; mYdk fiaM 
ty js[kk δ2H = {(7.2 x δ18O) + 7.5}, R2 = 0.98 ikbZ 
tkrh gSA nf{k.kh LVs’ku esa] ,y,eMCY;w,y Fkk] δ2H = 
{(8.19 x δ18O) + 16.1} okf”kZd voyksdu ds fy, R2 
= 0.98, tcfd blus varj&ekSleh <ykuksa ¼xzh”edkyhu 
ekulwu ds fy, 7-73] ‘khrdkyhu ekulwu ds fy, 8-48 
vkSj çh&ekulwu ds fy, 8-36½ vkSj varjky ¼xzh”edkyhu 
ekulwu ds fy, 15-6] ‘khrdkyhu ekulwu ds fy, 17-8 vkSj 
çh&ekulwu ds fy, 15-5½ ds fy, U;wure ifjorZu’khyrk 
çnf’kZr dhA ouLifr çHkqRo vkSj vknZz tyok;q okys {ks=ksa 
esa] çpfyr LFkkuh; ok;q nzO;eku us leqnzh ok;q nzO;eku 
ds o”kkZ&vkmV çHkko ds lkFk&lkFk ek=k çHkko dks fudsyk 
fn;k] tks nf{k.k&if’pe Hkkjr esa LFkkuh; o”kkZ LFkyksa ij ek-
bØks DykbeSfVd lsfVaXl dk leFkZu djrk gSA bl v/;;u 
esa ok;qeaMyh; ty larqyu dks fu;af=r djus esa {ks=h; ueh 
ifjlapj.k dh le; vkSj LFkku ifjorZu’khyrk dk vuqeku 
yxk;k x;k gSA bl çdkj] vknZz m”.kdfVca/kh; {ks=ksa esa 
ekbØks DykbeSfVd dh vfHkO;fDr dk irk yxkus esa fLFkj 
vkblksVksi dh mPp çHkkodkfjrk dk çn’kZu fd;k x;kA 
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fp= 3-5-6-1 % nf{k.k Hkkjr esa v/;;u {ks= ds LFkku dks n’kkZus okyk ekufp=] blds 

ckn nf{k.k if’pe Hkkjr ds vU; LVs’kuksa dh rqyuk esa v/;;u {ks= ds okf”kZd vkSlr 

v‚Dlhtu vkblksVksi vuqikr vkSj o”kkZ ty esa Mh&vfrfjDrrk ds laca/k dk IykWV] 

egk}hih; ueh iqupZØ.k çfØ;k ls 8&40 % ;ksxnku n’kkZrk gSA

;g dk;Z bdksySc] ;wih,l] Vwywt ds Y;wd ySECl vkSj  
bLlke ekSlk( ch,lvkbZih] y[kuÅ ds xq#ewfrZ th-ih-( 
ef.kiky baLVhVîwV v‚Q VsDuksy‚th] ,e,,pbZ] ef.kiky ds 
cky—”.k ds- ds lg;ksx ls fd;k x;k FkkA

https://doi.org/10.1016/j.jhydrol.2022.128239 
r`fIr eqxqyh

3-5-7 fe;kslhu ds var ds ckn ls iwoksZÙkj vjc lkxj esa 3-5-7 fe;kslhu ds var ds ckn ls iwoksZÙkj vjc lkxj esa 
gkbMªks DykbeSfVd fLFkfr;ka vkSj ryNV mn~xe % y{eh gkbMªks DykbeSfVd fLFkfr;ka vkSj ryNV mn~xe % y{eh 
csflu ds vkbZvksMhih lkbV ;w1457 ij Hkw&jklk;fud vkSj csflu ds vkbZvksMhih lkbV ;w1457 ij Hkw&jklk;fud vkSj 
i;kZoj.kh; pqacdh; fjd‚MZ ls var–Zf”V i;kZoj.kh; pqacdh; fjd‚MZ ls var–Zf”V 
dbZ egk}hih; vkSj leqnzh fjd‚MZ vUos”k.kksa ds ckotwn 
nf{k.k iwoZ ,f’k;k esa iqjk&ekulwu vkSj iqjk&tyok;q 
fLFkfr;ka fookn ds chp gSaA bl v/;;u eas if’peh fgeky; 
ds {kj.k ds bfrgkl vkSj nsj ls fe;kslhu ds ckn ls 
gkbMªksDykbeSfVd fLFkfr;ksa ds lkFk blds laca/k dks Li”V 
djus ds fy, mÙkj iwohZ vjc lkxj ds xgjs leqnzh ryNV 
esa lajf{kr i;kZoj.kh; pqacdh; vkSj Hkw&jklk;fud fjd‚MZ 

dh tkap dhA blds fy,] mÙkjiwohZ vjc lkxj esa lkbV 
;w1457 ¼fp= 3-5-7-1½ ij vkarfjd egklkxj [kkst dk;ZØe 
¼vkbZvksMhih½ vfHk;ku 355 ds nkSjku çkIr ryNV dksj dk 
irk yxk;k x;k gSA ifj.kkeksa ls irk pyk fd 6-1 ,e, 
ls 5-6 ,e, rd ds vknZz varjky dks NksM+dj] fe;kslhu ds 
var ds nkSjku gkbMªksDykbeSfVd fLFkfr;ka eq[; :i ls ‘kq”d 
FkhaA fIy;kslhu ds nkSjku fla/kq unh ds tyxzg.k {ks= esa vknZz 
tyok;q dk vuqHko gqvk] tks 1-87 Ma ls 1-2 ,e, rd rhoz 
jklk;fud vi{k; ‘kklu ds lkFk IysbLVkslhu rd tkjh 
jgkA xzh”edkyhu ekulwu gok dh rkdr vkSj varj&m”.
kdfVca/kh; vfHklj.k {ks= ¼vkbZVhlhtsM½ esa lacaf/kr cnyko 
us y{eh csflu dh lkbV ;w1457 ij çeq[k ryNV mn~xe 
dks çHkkfor fd;kA fe;kslhu ds var vkSj fIy;kslhu ds  
nkSjku lkbV ;w1457 ij mÙkjiwohZ vjc lkxj esa çeq[k 
ryNV lzksr fla/kq unh Fkh] tcfd IysbLVksflu ds nkSjku]  
fla/kq unh vkSj çk;}hih; Hkkjrh; ufn;ksa }kjk ykbZ xbZ fe-
fJr ryNV ns[kh xbZ Fkh ¼fp= 3-5-7-2½A vkfne vkXus; lzksr] 
MsDdu cslkYV ls ryNV dk ;ksxnku 1-2 ,e, ds ckn c<+ 
x;k] vkSj Hkkjrh; xzh”edkyhu ekulwu esa fxjkoV ds lkFk  
çk;}hih; unh ds ek/;e ls ryNV dh vkiwfrZ esa o`f) gqbZA 

 

fp= 3-5-7-1 % mÙkjiwohZ vjc lkxj esa fMªy lkbV ;w1457 dk LFkku ekufp=] 

vkSj if’peh fgeky; ls fudyus okyh fla/kq unh csflu dk orZeku ty 

fudklh ekufp=A 
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fp= 3-5-7-2 % ,&lh,u&ds Iy‚V mn~xe HksnHkko dks n’kkZrk gS tks eq[; 
:i ls fla/kq unh ¼xzsfufVd lajpuk½ ds ek/;e ls ueftadk] rkIrh ¼MsD-
du cslkYV½ ds ekewyh ;ksxnku ds lkFk çkIr ryNV dk lq>ko nsrk 
gSA  ft;ksdsfedy MsVk dh rqyuk fla/kq tyxzg.k {ks=] fla/kq ?kkVh] fla/kq 
MsYVk] çk;}hih; uhl] MsDdu VªSi ufn;ksa] xzsukbV] MsDdu cslkYV] Åijh  
egk}hih; ØLV ¼;wlhlh½] iksLV vkfdZ;u v‚LVªsfy;kbZ ‘ksy ¼ikl½]  
vkbZvksMhih lkbV ;w1456 vkSj ;w1457 ij ekStwnk v/;;uksa ls dh xbZ gSA 

;g dk;Z ch,lvkbZih] y[kuÅ ds vkye ,e-] xq#ewfrZ 
th-ih- vkSj vkfjQ ,e-( D;ksVks fo’ofo|ky;] tkiku ds 
lksfºzu okbZ-( ch-,p-;w-] okjk.klh ds flag ,-Mh- vkSj oekZ 
ds-( thvkbZVh,,e fo’ofo|ky;] cSaxyksj ds jk/kk—”.k Vh-( 
,ulhihvksvkj] xksok ds ikaMs Mh- ds- ds lg;ksx ls fd;k 
x;k FkkA

https://doi.org/10.1017/S0016756822001273

r`fIr eqxqyh

3-5-8 Hkkjr ds nf{k.k&if’peh rV] us=korh eqgkuk esa 3-5-8 Hkkjr ds nf{k.k&if’peh rV] us=korh eqgkuk esa 
fuyafcr ryNV dk Hkw&jklk;fud yk{k.khdj.k % jsM‚Dl fuyafcr ryNV dk Hkw&jklk;fud yk{k.khdj.k % jsM‚Dl 
çfØ;kvksa] /kkrq vo’kks”k.k vkSj çnw”k.k igyw dh var–Zf”V çfØ;kvksa] /kkrq vo’kks”k.k vkSj çnw”k.k igyw dh var–Zf”V 
Tokjuneq[k egk}hih; unh ?kkfV;ksa ls leqnzh okrkoj.k 
rd lkexzh LFkkukarj.k ds çeq[k ek/;e gSaA bl v/;;u 
esa] iwohZ vjc lkxj esa /kkrq ds çokg dk vkdyu djus ds 
fy, ekSleh vk/kkj ij ,d o”kZ dh vof/k esa nf{k.k if’pe 
Hkkjr ds us=korh unh ds eqgkus {ks= ls fuyafcr d.k inkFkZ 
¼,lih,e½ ,d= fd, x, FksA Qksdl /kkrq jlk;u foKku 
ij f}rh;d tyh; Hkw&jklk;fud çfØ;kvksa ds çHkko ds 
lkFk&lkFk m”.kdfVca/kh; lw{e&Tokjh; eqgkus ds lkFk Hkkjh 
/kkrq ifjogu esa vk;ju vkSj eSXuht d.kksa dh Hkwfedk dks 
le>us ij FkkA us=korh eqgkus esa ,lih,e lkexzh vkSj bldh 
/kkrq lkanzrk us etcwr ekSleh vkSj LFkkfud ifjorZu’khyrk 
fn[kkbZA vk;ju&eSXuht v‚Dlh gkbMª‚DlkbM~l us eqgkuk 

{ks= esa /kkrqvksa ds egRoiw.kZ okgd dk xBu fd;k( tcfd] 
;g ekSle ij fuHkZj FkkA Hkkjh /kkrqvksa us eqgkus esa de 
vk;ju@eSXuht vuqikr ij mPp lkanzrk çnf’kZr dh] tks  
/kkrq okgd pj.k ds :i esa eSXuht&v‚DlhgkbMª‚DlkbM dh 
çeq[k Hkwfedk dk lq>ko nsrh gS ¼fp= 3-5-8-1½A bl çdkj] 
us=korh eqgkuk esa ,lih,e ds Hkw&jklk;fud ewY;kadu us 
/kkrq v‚DlhgkbMª‚DlkbM ij Hkkjh /kkrqvksa ds vo’kks”k.k & 
xSj vo’kks”k.k ds lkFk feydj /kkrqvksa ds jsM‚Dl pØ.k 
dk çn’kZu fd;kA fuyafcr ryNV dh rqyuk esa eqgkuk 
ry ryNV esa Hkkjh /kkrqvksa dh mPp lkanzrk ns[kh xbZA  
çnw”k.k ds –f”Vdks.k ls] Hkkjh /kkrq dh lkanzrk le`) ugha 
Fkh vkSj jk”Vªh; leqnzh vkSj ok;qeaMyh; ç’kklu ¼,uvks,,½ 
fn’kkfunsZ’kksa dh lhek ds vanj ikbZ xbZ FkhA 

fp= 3-5-8-1 % us=korh eqgkuk ds ,lih,e esa vk;ju@eSXuht lkanzrk  
vuqikr ds lkFk ,lih,e lkekU;h—r /kkrq ¼fudsy] dkcZu eksuksvkDlkbM 
vkSj dkWij½ lkanzrk ds chp laca/kA

;g dk;Z ch,lvkbZih] y[kuÅ ds xq#ewfrZ th-ih-( ef.kiky 
baLVhVîwV v‚Q VsDuksy‚th] ,e,,pbZ] ef.kiky ds cky—
”.k ds- vkSj mn;’kadj ,p-,u-( thbZVh] ;wih,l] Vwywt ds 
fjvksVs ts- vkSj v‚Mªh ,l- ds lg;ksx ls fd;k x;kA 

https://doi.org/10.1007/978-3-031-21644-2_7 

r`fIr eqxqyh

3-5-9 iuMqCch Hkwty fuoZgu vkSj lacaf/kr leqnz rV Hkwty 3-5-9 iuMqCch Hkwty fuoZgu vkSj lacaf/kr leqnz rV Hkwty 
xfr’khyrk dk ewY;kadu xfr’khyrk dk ewY;kadu 
v/;;u nf{k.k if’pe Hkkjr esa iuMqCch Hkwty fuoZgu 
¼,lthMh½ {ks= dh xfr’khyrk dh fjiksVZ djrk gSA leqnzh 
ty&rktk ikuh baVjQsl dks fpf=r djus vkSj milrg 
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ka tyHk`r ijrksa dks fpfàr djus ds fy, ifj;kstuk {ks= esa nks 
fo|qr çfrjks/kdrk VkseksxzkQh ¼bZvkjVh½ losZ{k.k ¼fp= 3-5-
9-1½ vk;ksftr fd, x, FksA leqnz rV ij rhu mFkys [kksns 
x, dqvksa ls Hkwty esa yo.krk] rkieku vkSj iks”kd rRoksa dh 
,dkxzrk dh yxkrkj fuxjkuh djds leqnz rV ds Hkwty 
dh xfr’khyrk dk Hkh v/;;u fd;k x;kA bZvkjVh losZ{k.kksa 
dh ;kstuk bl rjg ls cukbZ xbZ Fkh fd os bu [kksns x, 
dqvksa ds chp esa gksaA çokg Mksesu dks la[;kRed e‚Mfyax 
–f”Vdks.k dk mi;ksx djrs gq, rS;kj fd;k x;k Fkk] vkSj 
rktk ,lthMh çokg dh nj vkSj leqnz rV ds lkFk bldh 
LFkkfud fHkUurk dk vuqeku yxk;k x;k gS ¼fp= 3-5-9-2½A 
v/;;u lkfcr djrk gS fd la[;kRed e‚Mfyax –f”Vdks.k 
vU; {ks= eki vkSj voyksdu] tSls bZvkjVh vkSj fujarj 
fuxjkuh ds lkFk feydj ,lthMh vkSj lacaf/kr çfØ;kvksa 
dh O;kid le> nsrk gSA  

 

fp= 3-5-9-1 % nks bZvkjVh çksQkby dk O;qRØe e‚My çfrjks/kdrk vuqHkkxA

 

fp= 3-5-9-2% tyxzg.k {ks= ds leqnz rV ds lkFk ,Q,lthMh çokg dh 
LFkkfud fHkUurkA 

https://doi.org/10.1080/09715010.2023.2181674

iwf.kZek ;w-] fuf/ku ds-] lwjt ckyu] fe/kqu Vh- ,e-] jsth Jhfuokl] lqjs’k 
ckcw Mh- ,l-

3-5-10 iuMqCch Hkwty fuoZgu ¼,lthMh½% çHkko] pqukSfr;ka] 3-5-10 iuMqCch Hkwty fuoZgu ¼,lthMh½% çHkko] pqukSfr;ka] 
lhek,a vkSj çca/ku flQkfj’ksalhek,a vkSj çca/ku flQkfj’ksa
ikuh dh deh dk lkeuk dj jgs ns’kksa ds fy, iuMqCch 
Hkwty fuoZgu ¼,lthMh½ dk U;kf;d mi;ksx ,d laHkkfor 
ty lalk/ku gks ldrk gSA cgqr de v/;;u egklkxjksa 
esa ,lthMh ds çokg dh fjiksVZ djrs gSa] [kkl rkSj ij mu 
ns’kksa ls tks m”.kdfVca/kh; {ks= esa fLFkr gSa vkSj ikuh dh 
deh dk lkeuk dj jgs gSaA ,lthMh dk ,d vU; vk;ke 
iks”kd rRoksa vkSj Vªsl /kkrqvksa ds tSo&Hkw&jklk;fud pØ 
vkSj egklkxjksa ij ekuotfur çHkko dks fu;af=r djus dh 
{kerk gSA ;g dk;Z mijksDr çkIr djus esa ‘kkfey pqukSfr;ksa 
vkSj lhekvksa dk ,d flagkoyksdu nsus dk ç;kl djrk 
gS vkSj fiNys 21 o”kksaZ ¼o”kZ] 2000 ls vkt rd½ esa fofHkUu 
lanHkksaZ esa ,lthMh dh fjiksVZ djus okys 1628 çdkf’kr 
lkfgR; dh leh{kk dh xbZ gS ¼fp= 3-5-10-1½A ,lthMh 
dh igpku vkSj ek=k fu/kkZfjr djus ds fy, viukbZ xbZ 
fofHkUu fof/k;ksa ds lkFk] nqfu;k ds leqnz rV ij VqdM+ksa 
esa dbZ v/;;u ekStwn gSaA bl ladyu us bu fu”d”kksaZ 
dks fudkyus dk ç;kl fd;k gS vkSj ,lthMh ¶yDl ds  
vuqeku esa pqukSfr;ksa vkSj lhekvksa dks lwphc) fd;k gS 
¼fp= 3-5-10-2½A fMLpktZ dh ek=k fu/kkZfjr djus esa  
egRoiw.kZ pqukSfr;ksa esa vuqla/kkudrkZvksa }kjk viukbZ xbZ 
vlaxr uewukdj.k dk;Zuhfr;ka] e‚Mfyax esa vfuf’prrk,a] 
fMLpktZ esa LFkkfud&ykSfdd fHkUurk,a] pje ekSle dh 
fLFkfr vkSj nqxZe {ks=ksa ¼eSaxzkso] cM+s Tokjh; ¶ySV] vkfn½ esa 
fMLpktZ dh ek=k fu/kkZfjr djus esa dfBukbZ ‘kkfey gSaA bl 
dk;Z esa ppkZ dh xbZ dqN lhekvksa esa rVh; tyHk`r MsVk] 
HkwfoKku dk vi;kZIr Kku vkSj ,sfrgkfld tyoSKkfud 
MsVk dh deh ‘kkfey gSA çdkf’kr lkfgR; ds vkykspukRed 
fo’ys”k.k ds vk/kkj ij] dqN lek/kkuksa dh flQkfj’k dh 
tkrh gS tks ,lthMh dh ek=k fu/kkZfjr djus esa csgrj 
fjt‚Y;w’ku çnku dj ldrs gSaA fu.kZ; fuekZrkvksa vkSj ty 
laj{k.k O;kolkf;d dks bl dk;Z ls ykHk gksxk D;ksafd 
os ty çca/ku] çnw”k.k fu;a=.k vkSj ,lthMh ds fVdkÅ 
fu”d”kZ.k dh mi;qDr ;kstuk cuk ldrs gSaA laHkkfor :i 
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ls egRoiw.kZ fuoZgu okys {ks=ksa esa ,lthMh ds vkdyu vkSj 
u, fuxjkuh usVodZ fodflr djus vkSj Hkwty mi;ksx ds 
fy, l[r uhfr;ksa dh dk;Zuhfr;ka Hkh lq>kbZ xbZ gSaA 
 
 

fp= 3-5-10-1 % ,lthMh ls tqM+s çHkko] pqukSfr;ka] lhek,a vkSj çca/ku 
flQkfj’ksaA

 

fp= 3-5-10-2 % iuMqCch Hkwty fuoZgu dh igpku vkSj ek=k fu/kkZfjr djus 
esa {ks=&okj pqukSfr;ksa vkSj lhekvksa dks n’kkZus okyk fp=.kA 

;g dk;Z flfoy bathfu;fjax foHkkx] ef.kiky baLVhVîwV 
v‚Q VsDuksy‚th] dukZVd ds fyuks okbZ-] dqekj ih-] flag 
ih-] pan ts-] mn;’kadj ,p-,u- vkSj cky—”.k ds- ds 
lg;ksx ls fd;k x;k FkkA 

https://doi.org/10.1016/j.gsd.2023.100903

lqjs’k ckcw Mh- ,l

3-5-11 m”.kdfVca/kh; nf{k.k&if’peh Hkkjrh; rV ls vjc 3-5-11 m”.kdfVca/kh; nf{k.k&if’peh Hkkjrh; rV ls vjc 
lkxj esa cM+h iuMqCch Hkwty dk fuoZgu % fuEu Tokj ds lkxj esa cM+h iuMqCch Hkwty dk fuoZgu % fuEu Tokj ds 
nkSjku rSukr lhist ehVj ls ekinkSjku rSukr lhist ehVj ls eki
v/;;u esa fudVre rV ls ,lthMh dh ek=k fu/kkZfjr 

djus ds fy, nf{k.k&if’peh Hkkjr esa m”.kdfVca/kh;] mPp 
o”kkZ okys leqnz rV ij nks o”kksaZ rd ekSleh tkap dhA fjlko 
nj dk vuqeku yxkus vkSj fuoZgu dks fu;af=r djus okyh 
çfØ;kvksa dks le>us ds fy, iwjs Tokjh; pØ ds fy, mi 
lrg fjlko ehVj vkSj fNfnzr ikuh ds uewuksa ds la;kstu 
dk mi;ksx fd;k x;k FkkA bl {ks= ls vuqekfur fjlko nj 
nqfu;k esa lcls vf/kd fjiksVZ dh xbZ gSA ,slk bl {ks= esa 
vR;f/kd fNnziw.kZ rVh; tyHk`r ds cM+s foLrkj vkSj mPp 
okf”kZd o”kkZ ¼450 lseh ls vf/kd½ ds dkj.k gks ldrk gSA 
çh&ekulwu ¼Qjojh 2020½] iksLV&e‚ulwu ¼fnlacj 2020½ 
vkSj çh&e‚ulwu ¼Qjojh 2021½ lhtu ds fy, fjlko nj 
754 ls-eh-@fnu] 572 ls-eh-@fnu vkSj 296 ls-eh-@fnu 
gS Øe’k% vkSj mPp LFkkfud vkSj ykSfdd ifjorZu’khyrk 
fn[kkbZ xbZA Hkwty vkSj leqnzh ty dh vafre&lnL; 
lkanzrk dk mi;ksx dqy fjlko ls rktk vkSj iqu% ifjp-
kfyr ,lthMh dks fpf=r djus ds fy, fd;k x;k FkkA 
iqupZfØr ,lthMh ¼vkj,lthMh½ lHkh ekSleksa ds nkSjku 
gkoh jgrk gS] tks çh&e‚ulwu lhtu ¼Qjojh½ ds nkSjku 
dqy ,lthMh dk 99 izfr’kr vkSj iksLV&e‚ulwu ¼fnlacj½ 
lhtu ds nkSjku 70 izfr’kr rd gksrk gSA rktk ,lthMh 
¼,Q,lthMh½ çh&e‚ulwu ekSle ds nkSjku de ¼yxHkx 
1 izfr’kr½ gksrk gS vkSj e‚ulwu ds ckn 30 izfr’kr rd 
c<+ tkrk gSA v/;;u {ks= esa ,Q,lthMh eq[; :i ls 
mPp varnsZ’kh; gkbMªksfyd gsM }kjk fu;af=r gksrk gS] vkSj 
vkj,lthMh Tokj }kjk fu;af=r gksrk gSA v/;;u ls çkIr 
,lthMh çokg dh rqyuk tyxzg.k {ks= esa ufn;ksa ds okf”kZd 
fuoZgu ds vuqikr dh x.kuk djds çeq[k Hkkjrh; ufn;ksa 
ds çokg ls dh tkrh gS ¼fp= 3-5-11-1½A fjiksVZ fd, x, 
fu”d”kZ rVh; Hkwty lalk/kuksa ds çca/ku esa turk vkSj fu.kZ; 
fuekZrkvksa dks ykHkkfUor dj ldrs gSa vkSj fudVorhZ {ks= esa 
ty foKku vkSj Hkw&jklk;fud çfØ;kvksa dks fpf=r djus 
ij dke djus okys vuqla/kkudrkZvksa ds fy, fnypLi gSaA
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ka fp= 3-5-11-1 % Hkkjr dh çeq[k ufn;ksa ds tyxzg.k {ks= vuqikr ds lanHkZ esa 
unh ds fuoZgu ds lkFk x.kuk dh xbZ ,lthMh çokg dh rqyukA

;g dk;Z flfoy bathfu;fjax foHkkx] ef.kiky baLVhVîwV 
v‚Q VsDuksy‚th] dukZVd ds fyuks okbZ-] mn;’kadj] ,p-
,u- vkSj cky—”.k ds- ds lg;ksx ls fd;k x;k FkkA

https://doi.org/10.1016/j.jhydrol.2023.129394 

lqjs’k ckcw] Mh-,l-] eq#xu] vkj

3-5-12 xaHkhj :i ls detksj eqgkuk }hi ikfjfLFkfrdh ra= 3-5-12 xaHkhj :i ls detksj eqgkuk }hi ikfjfLFkfrdh ra= 
esa Hkwfe rVLFkrk ij ekuotfur gLr{ksi % equjks }hi ¼Hkkjr½ esa Hkwfe rVLFkrk ij ekuotfur gLr{ksi % equjks }hi ¼Hkkjr½ 
dk ,d ekeykdk ,d ekeyk
,LVqjhu }hiksa lfgr lHkh ifj–’;] vke rkSj ij Hkwfe dh 
xfr’khyrk ij lHkh ekuotfur gLr{ksiksa esa vius Hkw& 
vk—frd lefLFkfr dks cgky djus dk ç;kl djrs gSaA 
equjks }hi Hkkjh i;kZoj.kh; fxjkoV dk vuqHko dj jgk 
gS] tSls fd Hkwfe dk /kaluk] xaHkhj Tokjh;@ekulwu ck<+] 
fcYM&vi dk de gksuk vkSj —f”k mRikndrk esa Hkkjh fxjk-
oVA ;g v/;;u cgq&fo”k;d –f”Vdks.k ds ek/;e ls equjks 
}hi esa Hkwfe {kj.k ds fy, ekuo&Hkw&vk—frd gLr{ksiksa dh 
Hkwfedk dh tkap djrk gSA v/;;u {ks= esa fofHkUu Hkw& 
vk—frd vkSj HkkSxksfyd çfØ;kvksa dks le>us ds fy, 
1960 ls 2021 rd yxHkx Ng n’kdksa dh vof/k ds 
cgq&fnukafdr] cgq&fjt‚Y;w’ku mixzg mRiknksa vkSj 
çdkf’kr ekufp=ksa dk mi;ksx fd;k x;k FkkA {ks= esa 
Tokjh; gkbMªks Mk;ukfed ifjorZuksa ds lkFk&lkFk Hkwfe 
rVLFkrk esa xM+cM+h ds dkj.k dkjdksa dk irk yxkus ds 
fy, vLFkk;h ckFkehfVªd MsVklsV dk ewY;kadu] unh vkSj 
eqgkuk dh yo.krk eki] {ks= ds cksjgksy MsVk y‚x vkSj  
}hi ds fo|qr çfrjks/kdrk losZ{k.k dk fo’ys”k.k fd;k x;kA 
v/;;u ls irk pyrk gS fd v/;;u vof/k ds nkSjku dqy 
Hkwfe {ks= dk yxHkx 14 izfr’kr xk;c gks x;k Fkk] vkSj 25 
izfr’kr ls vf/kd {ks= ruko esa gS] ftlls Hkwfe dk vkSj vf/
kd {kj.k gqvkA Hkwfe /kalus@ck<+ ds dkj.k 500 ls vf/kd 
ifjokjksa dks viuk ?kj [kkyh djus ds fy, etcwj gksuk iM+k 
gSA dYyknk unh esa Fksuekyk tyk’k; ds fuekZ.k ds ckn 
dYyknk unh ls vko’;d ehBs ikuh vkSj ryNV dh vkiwfrZ 
esa deh ds lkFk&lkFk vfu;af=r jsr [kuu] equjks }hi ds  

i;kZoj.kh; {kj.k ds çeq[k dkjd gSaA ;g isij ,d Hkw& 
vk—frd ç.kkyh ij ekuo&çsfjr gkbMªksft;kse‚fQZd gLr{ksi 
dh Hkwfedk vkSj lg&laca/kksa dk o.kZu djrk gS] tks ,usLFkqjkbu 
}hi ikfjfLFkfrdh ra= ds i;kZoj.kh; {kj.k vkSj Hkwfe /kalko 
ladV ds çHkkjh gSa vkSj ,sls {ks= dh çca/ku dk;Zuhfr;ksa ls  
lacaf/kr fparkvksa ij ppkZ djrs gSaA 

https://doi.org/10.1038/s41598-023-28695-w 

jQhd ,e-ds-] vuwi Vh-vkj-] Jhjkt ,e-ds-] çlkn vkj-] ‘khyk uk;j ,y-] 
—”.kdqekj ,-
 
3-6 ok;qeaMyh; foKku lewg3-6 ok;qeaMyh; foKku lewg

3-6-1 lh&cSaM iksykfjesfVªd jMkj] mixzg vkSj la[;kRed 3-6-1 lh&cSaM iksykfjesfVªd jMkj] mixzg vkSj la[;kRed 
fleqys’ku dk mi;ksx djrs gq, m”.kdfVca/kh; rVh; {ks= fleqys’ku dk mi;ksx djrs gq, m”.kdfVca/kh; rVh; {ks= 
ij çh&ekulwu laoguh ç.kkfy;ksa dk fo’ys”k.k ij çh&ekulwu laoguh ç.kkfy;ksa dk fo’ys”k.k 

nf{k.kh çk;}hih; Hkkjr esa çh&ekulwu laoguh ç.kkfy;ksa 
dk fo’ys”k.k lh&cSaM jMkj vkSj la[;kRed fleqys’ku dk 
mi;ksx djrs gq, fd;k x;k gSA jMkj iksykfjesfVªd eki ds 
vkadM+s crkrs gSa fd varj ijkorZu ¼tsMMhvkj½ vkSj fof’k”V 
varj pj.k ¼dsMhih½ dk forj.k laogu {ks=ksa esa cgqr vf/kd 
QSyk gqvk gS ¼fp= 3-6-1-1½A dsMhih dk forj.k lerkdkj 
{ks=ksa esa Å/okZ/kj Lrj ij yxHkx ,d leku gSA Lrjh—r 
{ks=ksa ij tsMMhvkj dk ek/; çksQkby fi?kyus ds Lrj ds 
fudV ,d fof’k”V LFkkuh; eSfDlek n’kkZrk gSA 13 ebZ 
2018 dks ,d i`Fkd xgjh laoguh ç.kkyh ij ,d O;kid 
fo’ys”k.k fd;k x;k gSA ;kstuk fLFkfr ladsrd ¼ihihvkbZ½ 
vkjs[k vkSj mixzg }kjk ekik x;k ckny ‘kh”kZ rkieku 
çnf’kZr djrk gS fd bl {ks= esa cgqr de le; ds vanj 
çh&ekulwu xgjh laogu ç.kkyh cgqr rsth ls fodflr 
gks ldrh gSA lrg ds fudV Hkkjh o”kkZ dsMhih ¼5 fMxzh 
ls vf/kd fd-eh-−1½ ds mPp eku esa ifjyf{kr gksrh gSA  
tsMMhvkj ds mPp eku ¼3 ls vf/kd Mhch½ dks fupys 
Lrjksa ij ekik x;k] tks cM+h o”kkZ dh cwanksa ds piVs vkdkj 
dks n’kkZrk gSA rwQku ds vanj fofHkUu Åapkb;ksa ij Fkksd 
ekbØksfQftdy xq.kksa dks le>us ds fy, ikap pj ¼tsM,p] 
tsMMhvkj] ih,poh] dsMhih] vkSj Vh½ ds lkFk ,d Qth 
y‚ftd&vk/kkfjr gkbMªksesVksj igpku ,Yxksfjne ykxw fd;k 
x;k gSA fi?kyus okyh ijr ds ikl cM+s xzsisy d.kksa dh 
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mifLFkfr laogu’khy dksj {ks=ksa ds vanj etcwr viMªk¶V 
dk ladsr nsrh gSA Å/okZ/kj cQZ gkbMªksesVksj ,d etcwr 
fo|qr {ks= ds vfLrRo dk çrhd gS tks mUgsa yacor :i ls 
lajsf[kr djrk gSA LisDVªy fcu ekbØksfQftDl ¼,lch,e½ 
;kstuk ds lkFk la[;kRed fleqys’ku rwQku dh vf/kdka’k 
fo’ks”krkvksa dks dkQh vPNh rjg ls mRiUu dj ldrk 
gSA fo’ks”k :i ls] flE;qysVsM ijkorZu’khyrk] xzsisy feJ.k  
vuqikr vkSj o”kkZ ns[ks x, ewY;ksa ds lkFk vPNs le>kSrs esa 
FksA  

 

fp= 3-6-1-1 % ¼,½ 13 ebZ 2018 dks jMkj ijkorZu vkSlru 2-5 vkSj 3-5 

fd-eh- dh ÅapkbZ ds chp FkkA ¼ch½ ijkorZu] ¼lh½ tsMMhvkj] ¼Mh½ ih,poh] 

¼bZ½ dsMhih vkSj ¼,Q½ dk Å/okZ/kj fo”ke&foHkkxh; 17%07%59 vkbZ,lVh ij 

,ch laogu ykbu ds lkFk gkbMªksesfV;ksj çdkjksa dh igpku dh xbZA 

https://doi.org/10.3390/atmos13091349 

/keZnkl t’k] jsleh bZ-,-] mUuh—”.ku lh-ds-] lqes’k vkj- ds-] lqfer dqekj] 

uhrk lqdqekj  

3-6-2 nf{k.k if’pe ekulwu ds nkSjku if’peh ?kkV ij 3-6-2 nf{k.k if’pe ekulwu ds nkSjku if’peh ?kkV ij 
vR;f/kd o”kkZ dh ?kVukvksa dh lw{eHkkSfrd fo’ks”krk,avR;f/kd o”kkZ dh ?kVukvksa dh lw{eHkkSfrd fo’ks”krk,a
2018 vkSj 2019 ds ekulwu vof/k esa ck<+ ds nkSjku  
nf{k.kh if’peh ?kkV ¼Hkkjr½ ij eqUukj ¼10 fMxzh 9^ 19-94^^ 
mÙkj] 77fMxzh1^ 6-65^^ iwoZ] ,e,l,y ls 1820 ehVj Åij½ 
ds jkteYys esa mPp&ÅapkbZ okys ckny HkkSfrdh os/k’kkyk 
¼,p,lhihvks½ esa ns[kh xbZ vR;f/kd o”kkZ dh ?kVukvksa dh 
tkap dh tkrh gSA ekbØks jsu jMkj ¼,evkjvkj½ vkSj 
lhyksehVj ds voyksduksa dk mi;ksx 14&16 vxLr 2018 
vkSj 8 vxLr 2019 dks rhoz o”kkZ ,filksM ds nkSjku o”kkZ 
lw{eHkkSfrdh vkSj cknyksa ds Å/okZ/kj forj.k dk fo’ys”k.k 
djus ds fy, fd;k tkrk gSA o”kZ 2018 dh ?kVuk ds nkSjku 
Mª‚i lkbt fMLVªhC;w’ku ¼Mh,lMh½ LisDVªk esa cM+h la[;k esa 
NksVs ls e/;e vkdkj dh cwansa gksrh gSa] ftlds ifj.kkeLo:i 
nzO;eku&Hkkfjr ek/; O;kl ¼Mh,e½ 1-2 feeh ¼best 3-6-

2-1½ ds lkFk 48 MhchtsM dh vf/kdre ijkorZu’khyrk 
gksrh gSA mlh le;] 2019 dh ?kVuk esa cM+h fxjkoV dh 
fo’ks”krk gS vkSj blds ifj.kkeLo:i 53 MhchtsM dh mPp 
ijkorZu’khyrk vkSj Mh,e eku 1-4 fe-eh- ij LFkkukarfjr 
gks x;kA 8 vxLr 2019 dks xgu ckfj’k ds ?kaVksa ds  
nkSjku ,uVh esa ekewyh cnyko ds lkFk Mh,e vkSj σm dh 
yxkrkj o`f) ,d fefJr&pj.k ekbØksfQftdy çfØ;k dks 
n’kkZrh gS tks o”kkZ ty dh ek=k ¼22 xzke−3½ ds lkFk xgjs 
DykmM cSaM ¼ckny ‘kh”kZ rkieku dk 217 ds½ ls laoguh 
o”kkZ ds mRiknu dks c<+k ldrh gSA mPp o”kkZ nj ¼50 ls 
vf/kd ,e,e,pvkj−1½ ds vuq:i Ldsy fd, x, o”kkZ cwan 
vkdkj forj.k ds ekinaMksa ls irk pyrk gS fd Mh,lMh 
esa fHkUurk dks fu;af=r djus okyh ekbØksfQftdy çfØ;k 
bu vR;f/kd o”kkZ dh ?kVukvksa ds nkSjku –<+rk ls fu;af=r 
gksrh gSA Mh,lMh 2018 ekulwu vof/k esa vjc lkxj ls 
vlkekU; ueh laogu }kjk lefFkZr yxkrkj] O;kid o”kkZ 
ls fodflr gq, gSaA Åaps bykdksa esa ueh ds ,d= gksus ls 
yxkrkj nks ?kaVksa esa Hkkjh ckfj’k gqbZ vkSj 8 vxLr 2019 dks 
feuh&DykmM QVus ¼,elhch½ dh ?kVuk gqbZ] ftlls {ks= 
esa vpkud ck<+ vk xbZA 
 
 

okg

fp= 3-6-2-1 % vxLr 2018 vkSj 2019 esa o”kkZ dh le; J`a[kyk] vkSj ¼ch½ 
14&16 vxLr 2018 ds nkSjku vkSj ¼lh½ 8 vxLr 2019 ds nkSjku jMkj 
ijkorZu dh le; ÅapkbZ fo”ke&vuqHkkx

https://doi.org/10.1016/j.atmosres.2022.106322 
lqes’k vkj-ds-] jsleh bZ-,-] mUuh—”.ku lh-ds-] /keZ nkl t’k]  
in~eyky Mh- 
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ka 3-6-3 Hkkjr ds if’peh ?kkV esa mPp ÅapkbZ okys LFky 3-6-3 Hkkjr ds if’peh ?kkV esa mPp ÅapkbZ okys LFky 
ij ekulwu ds fuEu&Lrjh; tsV dh fo’ks”krk,a vkSj o”kkZ ij ekulwu ds fuEu&Lrjh; tsV dh fo’ks”krk,a vkSj o”kkZ 
xfrfof/k ds lkFk bldk laca/k ns[kk x;kxfrfof/k ds lkFk bldk laca/k ns[kk x;k
orZeku dk;Z esa] Hkkjr ds if’peh ?kkV esa ,d mPp ÅapkbZ 
okys LFky ¼egkcys’oj] 1348 ehVj ,,e,l,y½ ls fy, 
x, rhu lky ¼2016&2018½ jsfM;ksl‚UMs voyksduksa dk 
mi;ksx djrs gq, ekulwu fuEu&Lrjh; tsV ¼,e,y,yts½ 
fo’ks”krkvksa vkSj o”kkZ xfrfof/k ds lkFk blds laca/k dk 
v/;;u fd;k x;k gSA vkapfyd vkSj e/;kàh; gokvksa ds 
çkjafHkd fo’ys”k.k esa e/;kàh; gokvksa dh rqyuk esa vkapfyd 
gokvksa esa etcwr fo’ks”krkvksa ds lkFk ÅapkbZ ds laca/k esa ,d 
Li”V ekfld fHkUurk fn[kkbZ nhA nf{k.k if’pe ekulwu 
ds nkSjku vkapfyd iou vkSj Å/okZ/kj f’k;j dk fo’ys”k.k 
djus ls fo’ks”k :i ls 5 fd-eh- ls uhps dh ÅapkbZ ds 
laca/k esa Li”V varj&ekSleh fHkUurk fn[kkbZ nhA O;qRiUu 
,e,y,yts fo’ks”krk,a] tSls fd dksj xfr] dksj ÅapkbZ 
vkSj if’peh gok dh xgjkbZ] us Hkh Li”V varj&ekSleh 
fHkUurk çnf’kZr dh] tgka dksj ÅapkbZ rqyukRed :i ls 
vifjorZuh; Fkh ¼fp= 3-6-3-1½A twu vkSj flracj dh rqyuk 
esa tqykbZ vkSj vxLr ds nkSjku mPp dksj xfr vkSj if’peh 
gok dh xgjkbZ lfgr tksuy gok esa etcwr vkapfyd gok 
vkSj Å/okZ/kj f’k;j ns[kh xbZA blds vykok] o”kkZ xfrfof/k 
ds lkFk ,e,y,yts laca/k dk fo’ys”k.k fd;k x;k gSA czsd 
vof/k dh rqyuk esa ekulwu dh lfØ; vof/k ds nkSjku eq[; 
xfr vkSj if’peh gok dh xgjkbZ esa o`f) ns[kh xbZA ckn 
esa] Hkkjh vkSj mPp o”kkZ ls igys] mlds nkSjku vkSj ckn esa 
,e,y,yts fo’ks”krkvksa ds fodkl dk fo’ys”k.k fd;k x;k] 
ftlesa oxhZ—r o”kkZ dh ?kVukvksa ls igys vkSj mlds nkSjku 
tksuy iou] tksuy iou esa Å/okZ/kj f’k;j] dksj xfr vkSj 
if’peh gok dh xgjkbZ dks etcwr fd;k x;kA ?kVuk ls 
igys vjc lkxj ls Hkkjrh; Hkwfe rd çpqj ek=k esa ueh dk 
ifjogu {ks=h; ty ok”i çokg ds fo’ys”k.k esa ns[kk x;k 
FkkA dqN ,e,y,yts fo’ks”krkvksa dh rhozrk ls vf/kdrj 
çpqj ek=k esa ueh vkrh gS] ftlls laHkor% v/;;u {ks= esa 
Hkkjh ;k mPp o”kkZ gksrh gSA

 
 

fp= 3-6-3-1 % 2016 ls 2018 ds ekulwu lhtu ds nkSjku jsfM;kslksaMs voyks-

duksa ls fudkyh xbZ ¼,½ dksj xfr] ¼ch½ dksj ÅapkbZ vkSj ¼lh½ if’peh gok 

dh xgjkbZ esa ?kVukvksa dk çfr’kr n’kkZus okyk ckj Iy‚V 

t’k ;g dk;Z Hkkjrh; m”.kdfVca/kh; ekSle foKku laLFkku] 
iq.ks ls yhuk ih- ih-] ladsr ch- vkj-] vfuy dqekj oh-] 
fd’kksj dqekj th-] jksfgr Mh- ikfVy vkSj iafMrqjkbZ th- ds 
lg;ksx ls fd;k x;k FkkA

https://doi.org/10.1007/s00704-022-04167-5 

jsLeh bZ- ,-

3-6-4 mÙkj&iwohZ ekulwu laogu vkSj ‘kq#vkr3-6-4 mÙkj&iwohZ ekulwu laogu vkSj ‘kq#vkr
rfeyukMq ds iwohZ rV ij ¼14 fMxzh ,u rd½ lexz 
vks,yvkj eku 210 MCY;w- eh-&2 ls de gS tks bl {ks= esa 
xaHkhj laogu dk ladsr nsrk gSA blfy,] iwoksZÙkj ekulwu 
dh ‘kq#vkr çk;}hi ds nf{k.kh Hkkx esa 16 fMxzh ,u mÙkj 
;k mlds vklikl cM+s iSekus ij laogu ¼de vks,yvkj ds 
lkFk½ ls tqM+h gSA ekulwu dh ‘kq#vkr bl {ks= esa cM+h ek=k 
esa o”kkZ ;ksX; ty lkexzh ¼ueh lkexzh½ dh mifLFkfr ls Hkh 
tqM+h gqbZ gSA çk;}hi ds pje nf{k.kh Hkkxksa vkSj rfeyukMq 
ds iwohZ rV ij] ihMCY;wlh ewY;ksa dh mPp ek=k ¼42 fdxzk@
oxZ ehVj ls vf/kd½ ns[kh xbZ gSA fo’ys”k.k iwoksZÙkj ekulwu 
dh ‘kq#vkr ls tqM+s {ks= esa yacor ,dh—r ueh vfHklj.k 
ds LFkkfud forj.k dks n’kkZrk gSA ;g vkys[k nf{k.k  
çk;}hi ds iwohZ rV ij ueh ds çokg dh çpqjrk dks Hkh 
n’kkZrk gSA blfy,] ekulwu dh ‘kq#vkr {ks= esa cM+h ek=k 
esa ueh çokg vkSj cM+s iSekus ij laogu dh mifLFkfr ls 
tqM+h gSA vkapfyd gokvksa dk lexz v{kka’k&ÅapkbZ forj.k 
vkSlru 80 fMxzh bZ&90 fMxzh bZ ds chp gksrk gSA 13&17 
fMxzh iwoZ ds chp vf/kdre 975 ih,p, ls 700 ih,p, 
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rd iwohZ gok pyrh gSA lrg ij ‘kwU; {ks=h; iou js[kk 
10 fMxzh ,u ds djhc gS] tks iwoZ&if’pe xrZ js[kk dh 
mifLFkfr dk lq>ko nsrh gSA Hkwe/; js[kk vkSj 5 fMxzh 
,u ds chp] vf/kdre if’peh vkapfyd gok,a gksrh gSaA 
vkapfyd iou iSVuZ Li”V :i ls ÅapkbZ ds lkFk FkksM+k 
nf{k.k dh vksj >qdko n’kkZrk gSA fo’ys”k.k ls irk pyrk 
gS fd isaVkM dEiksftV vks,yvkj iSVuZ iwoksZÙkj ekulwu dh 
‘kq#vkr ls tqM+k gSA ;g Iy‚V jk”Vªh; leqnz foKku vkSj 
ok;qeaMyh; ç’kklu ¼,uvks,,½ mixzgksa ls çkIr voyksdu 
fd, x, vks,yvkj MsVk dk mi;ksx djrs gq, cuk;k x;k 
FkkA fo’ys”k.k ls irk pyrk gS fd çk;}hi dk nf{k.kh Hkkx] 
fo’ks”k :i ls iwohZ rV 210 MCY;w- eh-&2 ls de vks,yvkj 
eku ds lkFk cM+s iSekus ij laogu ls <dk gqvk gSA  

 ;g vkbZ,eMh ekSle foKku eksuksxzkQ i`Foh foKku ea=ky; ds çfrf”Br 

oSKkfud jkthou ,e- ds lg;ksx ls rS;kj fd;k x;k FkkA

https://doi.org/10.13140/RG.2.2.19649.53603 

mUuh—”.ku lh-ds-

3-6-5 eaxy xzg ds fnu ds vk;ueaMy esa ,e3 bysDVª‚u 3-6-5 eaxy xzg ds fnu ds vk;ueaMy esa ,e3 bysDVª‚u 
?kuRo ijr % ekosu jkst voyksduksa dk fo’ys”k.k?kuRo ijr % ekosu jkst voyksduksa dk fo’ys”k.k
,e,ohbZ,u varfj{k ;ku ij jsfM;ks v‚dYVs’ku lkbal 
,DlisfjesaV ¼vkjvks,lbZ½ ls çkIr ekfVZ;u MslkbM bysDVª‚u 
?kuRo çksQkby esa Åijh ,e3 ijr dh fo’ks”krkvksa dh 
tkap dh xbZ gSA ,e3 ijr çeq[k vk;uksLQsfjd ,e2 ihd 
ds Åij bysDVª‚u ?kuRo esa ,d LFkkuh; o`f) gSA ,e3 
ijr dks fpfg~ur djus gsrq fiNys v/;;uksa }kjk mi;ksx 
fd, x, varfj{k ;ku voyksduksa dh rqyuk esa vkjvks,lbZ 
eki esa O;kid v{kka’kh; vkSj lkSj vkapy dks.k ¼,ltsM,½ 
dojst gSA tqykbZ 2016 ls fnlacj 2020 rd 179 MslkbM 
¼,ltsM, 85 fMxzh ls de½ bysDVª‚u ?kuRo çksQkby dk 
fo’ys”k.k fd;k x;k ¼fp= 3-6-5-1½ vkSj ;g n’kkZrk gS fd 
,e3 ijr dh fof’k”V ÅapkbZ yxHkx 180 ¼$10½ fd-eh- gS] 
ftldk ?kuRo yxHkx 8 ¼$3½ × 103 lseh&3] vkSj ,e2 
f’k[kj ls yxHkx 43 ¼$8½ fd-eh- Åij gksrk gSA ;s eku 
,eth,l vkjvks MsVk dk mi;ksx djrs gq, igys ds v/;;u 
esa crk, x, ewY;ksa ds vuq:i gSaA ,e3 ijr dk ?kuRo 55 
fMxzh ls 85 fMxzh dh lhek esa ,ltsM, esa ifjorZu ds çfr 

vlaosnu’khy çrhr gksrk gSA c<+rs ,ltsM, ds lkFk ,e3 
f’k[kj ÅapkbZ esa c<+rh ço`fÙk ,e2 ds leku fujarj ncko 
Lrjksa ij ,e3 ds cuus dk ladsr gks ldrh gSA mÙkjh  
xksyk/kZ esa] ,e3 f’k[kj ?kuRo vkSj ÅapkbZ nksuksa v{kka’kh; 
ifjorZuksa ds çfr vlaosnu’khy çrhr gksrs gSaA ,e3 ijr ds 
mRiknu ds fy, lcls vke rkSj ij m)`r dkj.k bysDVª‚u 
rkieku esa o`f) vkSj ØLVy pqacdh; {ks= ds dkj.k gksus 
okyh Å/okZ/kj IykTek xfr gSA ,d&vk;keh QksVksdSfedy 
e‚My dk mi;ksx djus okys gekjs fleqys’ku ls irk 
pyrk gS fd bysDVª‚u rkieku o`f) ds dkj.k fo?kVudkjh 
iqulaZ;kstu nj esa deh ,e3 ijr ds fuekZ.k esa ;ksxnku 
ugha dj ldrh gSA ;g fu”d”kZ fudkyk x;k gS fd ØLVy 
pqacdh; {ks= dh mifLFkfr Hkh ,e 3 ijr ds xBu dh iwjh 
rjg ls O;k[;k ugha dj ldrh gSA  

 

fp=- 3-6-5-1 % ,d esosu jsfM;ks xqIr bysDVª‚u ?kuRo çksQkby tks ‘kh”kZ ij 

,e3 mHkkj fn[kkrh gSA lkSj vkapy dks.k ¼,ltsM,½] v{kka’k ¼v{kka’k½] ns’kkarj 

¼yksu½] vkSj lkSj ns’kkarj ¼,y,l½ laiw.kZ xw<+rk dk çfrfuf/k ‘kh”kZ ij fn[kk;k 

x;k gSA ços’k iSj ds nkSjku ekis x, çksQkby ds fy, iSj dk eku ‘kwU; gS 

vkSj fudkl iSj ds nkSjku ekis x, çksQkby ds fy, ,d gSA 

;g dk;Z varfj{k HkkSfrdh ç;ksx’kkyk] fr#ouariqje dh fLe-
Fkk oh- FkEih vkSj HkkSfrd vuqla/kku ç;ksx’kkyk] vgenkckn 
ds vfuy Hkkj}kt ds lg;ksx ls fd;k x;k FkkA 

https://doi.org/10.1016/j.icarus.2022.115062 

o`ank eqdqenku
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vu
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ka
vu
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kku

 x
fr
fo
/k;

ka 3-6-6  2016 ds {ks=h; /kwy rwQku ds fy, eaxy xzg ds 3-6-6  2016 ds {ks=h; /kwy rwQku ds fy, eaxy xzg ds 
vk;ueaMy dh vke rkSj ij rhoz vkSj foyafcr çfrfØ;k vk;ueaMy dh vke rkSj ij rhoz vkSj foyafcr çfrfØ;k 
% ,e,ohbZ,u voyksdu vkSj e‚My dk mi;ksx djrs gq, % ,e,ohbZ,u voyksdu vkSj e‚My dk mi;ksx djrs gq, 
,d v/;;u,d v/;;u
eaxy xzg ij /kwy Hkjh vkaf/k;ksa ds nkSjku] ok;qeaMyh; rki 
vkSj foLrkj vk;uksLQsfjd f’k[kj dks Åij dh vksj ys 
tkrk gSA vke rkSj ij] f’k[kj dh ÅapkbZ 10 fd-eh- ls 
vf/kd ugha c<+rh gS] vkSj ;g o`f) /kwy Hkjh vka/kh ds foL-
rkj ds lkFk&lkFk gksrh gSA tcfd] Qsfylh vkfn ¼2020½] 
eklZ ,Ve‚fLQ;j oksysVkby boksY;w’ku ¼,e,ohbZ,u½ jsfM;ks 
v‚dYVs’ku lkbal ,DlisfjesaV ¼vkjvks,lbZ½ dk mi;ksx 
djrs gq,] vDrwcj 2016 dh ‘kq#vkr esa ,d ekewyh /kwy Hkjh 
vka/kh ds nkSjku nf{k.kh v{kka’k ij yxHkx 20 fd- eh- dh 
vlkekU; :i ls cM+h o`f) ntZ dh xbZA ;gka] ;g tkap 
dh tkrh gS fd bu voyksduksa esa vk;uksLQsfjd f’k[kj 
dh ÅapkbZ bruh D;ksa c<+ xbZA vkjvks,lbZ voyksduksa dh 
lhfer lhek ls ijs vk;uksLQsfjd f’k[kj ÅapkbZ ewY;ksa dh 
le; J`a[kyk dks ,d&vk;keh QksVksdSfedy e‚My ykxw 
djds c<+k;k x;k Fkk] ftlesa mnklhu ok;qeaMyh; fLFkfr;ka 
vkjvks,lbZ }kjk ns[ks x, leku v{kka’kksa vkSj lkSj vkapy 
dks.kksa ij bu&lhVw ,e,ohbZ,u U;wVªy xSl vk;u ekl 
LisDVªksehVj voyksduksa ij vk/kkfjr gksrh gSa ¼fp= 3-6-6-1½A 
;g ik;k x;k gS fd vk;uksLQsfjd f’k[kj dh ÅapkbZ iwjs 
vDrwcj 2016 esa lcls vf/kd Fkh] fQj Hkh LFkkuh; vkSj 
oSf’od ok;qeaMyh; /kwy yksfMax 1 ekg igys lcls vf/kd 
FkhA ;g vuqeku yxk;k x;k gS fd ¼,½ pje ÅapkbZ esa 
vlkekU; :i ls cM+s 20 fd-eh- dh o`f) dk ,d fgLlk 
vkSj ¼ch½ lcls cM+h /kwy yksfMax vkSj mPpre f’k[kj ÅapkbZ 
ds chp vlkekU; nsjh nksuksa isjh gsfy;u dh ?kVuk ls tqM+s 
Fks] tks vDrwcj 2016 ds var esa ok;qeaMy ds lkSj rki dks 
vf/kdre dj nsrk gSA  

 

fp= 3-6-6-1 % ¼,½ lkSj ns’kkarj jsat 190&270 fMxzh ds fy, eaxy xzg o”kZ 

33 ds fy, vkapfyd :i ls vkSlr d‚ye /kwy v‚fIVdy xgjkbZ ftlesa 

vxLr&vDrwcj 2016 dh vof/k] ¼ch½ vkjvks,lbZ çksQkby dh mi lkSj 

f’k[kj ÅapkbZ ¼[kqyh ldZy½ vkSj e‚My buiqV ds :i esa ,e,ohbZ,u 

bu&flVq voyksduksa ds lkFk QksVksdSfedy e‚My ¼ihlh,e½ dk mi;ksx 

djrs gq, flE;qysVsM çksQkby ‘kkfey gSA ihys oxZ vxLr&vDrwcj 

2016 esa vkjvks,lbZ voyksduksa ds fy, mi;qDr fLFkfr;ksa ds lkFk 

,y,eMh&,ethlh,e fleqys’ku dk mi;ksx djrs gq, x.kuk dh xbZ f’k[kjksa 

ds mi&lkSj eku fn[kkrs gSaA

;g dk;Z vesfjdk ds cksLVu fo’ofo|ky; ds i‚y fonlZ vkSj 

baLVhVîwVks Mh ,LVªksfQfldk Mh vaMkyqfl;k&lh,lvkbZlh] 

xzsukMk] Lisu ds ÝkaflLdks xksatkyst&xSfyaMks ds lg;ksx ls 

fd;k x;k FkkA 

https://doi.org/10.1029/2022JE007645 

o`ank eqdqanu

3-6-7 /kzqohdj.k&lek/kku mixzg fyMkj voyksduksa ls 3-6-7 /kzqohdj.k&lek/kku mixzg fyMkj voyksduksa ls 
fgeky; ds Åij [kfut /kwy ,jkslksyfgeky; ds Åij [kfut /kwy ,jkslksy
fgeky; ij [kfut /kwy ,jkslksy dk ewY;kadu 11 o”kksaZ 
¼2006&2018½ esa DykmM&,;jkslksy fyMkj vkSj bUÝkjsM 
ikFk QkbaMj lSVsykbV v‚CtosZ’ku ¼lh,,yvkbZvksih½ 
mixzg ij v‚FkksZxksuy /kqzohdj.k ¼lh,,yvkbZih,lvks½ 
ds lkFk DykmM&,jkslksy fyMkj ds /kzqohdj.k&lek/kku  
voyksduksa dk mi;ksx djrs gq, fd;k tkrk gS ¼fp= 3-6-7-1½A  
/kwy ,jkslksy ds dkj.k foyqIr gksus ds xq.kkad dks fo/#o.k 
vuqikr ds voyksdu dk mi;ksx djrs gq, iquiZzkIr 
fd;k tkrk gS tks fc[kjus dh ek=k esa /kwy ,jkslksy ds 
lkis{k ;ksxnku nsrk gSA /kwy foyqfIr xq.kkad fgeky; ij  
egRoiw.kZ {ks=h; vkSj ekSleh fHkUurk fn[kkrs gSaA çh&ekulwu 
lhtu ¼ekpZ&ebZ½ ds nkSjku mPp /kwy yksfMax ns[kh tkrh 
gS tcfd xzh”edkyhu ekulwu lhtu ¼twu&flracj½ ds 
nkSjku /kwy yksfMax de gksrh gSA bldk dkj.k fgeky; ij 
pyus okyh detksj iNqvk gokvksa ls tqM+h /kwy ifjogu 
esa deh gSA {ks=h; :i ls] e/;&fgeky; esa /kwy foyqIr 
gksus dk xq.kkad mPpre gS] ftlesa lnhZ ¼fnlacj&Qjojh½ 
ls çh&ekulwu ¼ekpZ&ebZ½ rd ekSle cnyus ij 10 xquk 
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vuqla/kku xfrfo/k;ka
vuqla/kku xfrfo/k;ka

o`f) gksrh gSA çnwf”kr /kwy ¼ekuotfur ,jkslksy ds lkFk 
la;qDr /kwy½ fgeky; ij dqy ,jkslksy dk 64&74 izfr’kr 
;ksxnku djrh gSA  ‘kq”d teko ds dkj.k fgeky; ij 
i;kZIr ek=k esa /kwy ,jkslksy ¼1&31 fe-xzk- eh-−2-fnu−1½ 
tek gks tkrs gSa] ftlls rktk cQZ ij vYcsMks 0-3 izfr’kr 
vkSj iqjkuh cQZ ij 2-7 izfr’kr rd de gks tkrk gS] ftlls 
ok;qeaMy ds ‘kh”kZ ij 0-38&23-7 MCY;w-,e&2 dk fofdj.k 
cyA  blfy, fgeky; Øk;ksLQh;j esa cM+s iSekus ij xehZ 
dk vuqHko gks ldrk gS ftlls cQZ fi?kysxh vkSj cQZ ds 
vkoj.k esa deh vk,xhA

 
 
 

fp= 3-6-7-1 % 11 o”kksaZ ¼2006&2018½ esa fgeky; ij vkSlr /kwy v‚fIVdy 

xgjkbZ ¼τMh½ dk LFkkfud forj.kA

;g dk;Z varfj{k HkkSfrdh ç;ksx’kkyk] foØe lkjkHkkbZ varfj{k 
dsanz] fr#ouariqje ds lqjs’k ckcw ,l- vkSj fot;dqekj ,l- 
uk;j ds lg;ksx ls fd;k x;k FkkA

https://doi.org/10.1016/j.atmosenv.2023.119584 

y{eh ,u- ch-
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4- vuqla/kku ifj.kke4- vuqla/kku ifj.kke

4-1 izdk’ku4-1 izdk’ku

4-1-1  if=dkvksa ¼,llhvkÃ½ esa ‘kks/k i=4-1-1  if=dkvksa ¼,llhvkÃ½ esa ‘kks/k i=

1. vkfnR; uk;d] iar] ,u- lh-] ‘kekZ] ts- ts-] HkaMkjh] ,-] uhykatuk ljdkj ¼2022½- esVkeksfQZd ,oksY;w’ku vkWQ n 
ukWFkZ fnYyh QksYM csYV] bEIyhds’kal vkWu fnYyh vksjkstsuh ,aM jksfMfu;k dusD’kuA ft;ksykWftdy tuZy] [kaM 57 
¼9½] i`”B 3496&3520- https://doi.org/10.1002/gj.4458

2. vkye] ,e-] r`fIr] ,e-] r`fIr] ,e-] xq#ewfrZ] th- ih-] vkfjQ] ,e-] lksgjhu] okbZ-] flag] ,- Mh-] jk/kk—”.k] Vh-] ikaMs] Mh- ds-] oekZ] 
ds- ¼2023½- gkbMªksDykbesfVd dafM’kal ,aM lsfMesasV izksosusal bu n ukWFkZbZLVuZ vjsfc;u lh flal n ysV fe;kslhu % 
bulkbV~l ÝkWe ft;ksdsfedy ,aM ,uok;uZesaVy eSXusfVd fjdkWMZ~l ,V vkbZvksMhih lkbV ;w1457 vkWQ y{eh csfluA 
ft;ksykWftdy eSXt+hu] [kaM 160 ¼4½] i`”B 813&829- https://doi.org/10.1017/S0016756822001273

3. vey nso] ts-] uhykatuk ljdkj] Lusgk eq[kthZ] V‚elu] ts- ds- vey nso] ts-] uhykatuk ljdkj] Lusgk eq[kthZ] V‚elu] ts- ds- ¼2022½- Qst bfDofyfcz;e ekWMfyax ,aM 
ftjdksu&eksuktkbV ft;ksØksuksykWth vkWQ ,pVh&;w,pVh xSzuqykbV~l ÝkWe dace vYVªkgkbZ&VsEizspj csYV] lkmFk 
bafM;kA baVjus’kuy ft;ksykWth fjO;w] [kaM  65 ¼9½- i`”B 1457&1475- https://doi.org/10.1080/00206814
.2022.2091671

4. vey nso] ts-] V‚elu] ts- ds-] vey nso] ts-] V‚elu] ts- ds-] fot;k dqekj] Vh-] uhykatuk ljdkj ¼2023½- ,t ,aM isVªkstsusfll vkWQ esfQd 
xzSuqykbV~l ÝkWe lsaVªy enqjbZ CykWd] lkmFk bafM;k % bEIyhds’kal vkWu jhtuy VsDVksfuDlA ft;ksykWftdy eSXthu] 
[kaM 160 ¼5½] i`”B 955&971- https://doi.org/10.1017/S0016756823000079

5. vdkZ j‚;]vdkZ j‚;] fy;qvku ow ¼2023½- tujsykbTM xkWl&,Q,QVh 3Mh QkWjoMZ xzsfoVh ekWMfyax QkWj bjsxqyj VksiksxzkfQd 
ekl gSfoax ,uh 3Mh osfj,cy MsaflVh daVªkLVA daI;wVlZ ,aM ft;kslkbalst+] [kaM  172] vkVZ- 105297- https://doi.
org/10.1016/j.cageo.2023.105297

6. vdkZ j‚;] çlkn] ,e-] in~ek jko] ch-] V‚elu] ts- ds- vdkZ j‚;] çlkn] ,e-] in~ek jko] ch-] V‚elu] ts- ds- ¼2023½- ,LVhes’ku vkWQ eksg MsIFk csaFk lnuZ bafM;u ‘khYM 
ck; baofVZax xzsfoVh ,uksesyht+ daLVªsaM ck; lsflfed MsVkA tuZy vkWQ ft;ksfQftdy fjlpZ % lksfyM vFkZ] [kaM  
128 ¼3½] vkVZZ- bZ2022tsch025651- https://doi.org/10.1029/2022JB025651

7. vLoFkh ‘kkth] vuq xksihukFk] vuwi —”.ku] ds-]vuwi —”.ku] ds-] lkcw çHkkdj.k ¼2022½- áwfed ,flM~l ÝkWe ,u vkdZfVd ¶tksMZ] 
Ø‚lQt‚MsZu] fLiV~lcxsZuA iksfy’k iksyj fjlpZ]  [kaM  43 ¼4½] i`”B 311&324. https://doi.org/10.24425/
ppr.2022.143311

8. csUlh t‚u] —ik ds- uk;j] vuwi —”.ku] ds-csUlh t‚u] —ik ds- uk;j] vuwi —”.ku] ds- ¼2022½A flaFksfll ,aM ,Iyhds’ku vkWQ , fFk;ksy QaD’kuykbTM Dys 
QkWj cksjosy okWVj I;wfjfQds’ku % ekbØksdsfedy dSjsDVjfLVDl ,aM ,MtkWC’kZu LVMht+A dsfedy bathfu;fjax 
fjlpZ ,aM fMtkbu] [kaM  190] i`”B 33&53- https://doi.org/10.1016/j.cherd.2022.11.054

vuqla/kku ifj.kke
vuqla/kku ifj.kke
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9. fcfou th- t‚tZ] T;ksfrjatu ,l- js] fcfou th- t‚tZ] T;ksfrjatu ,l- js] fiYybZ] ,l- ih-] egyk] ,e- ds-] dqekj] ,l-] dkys] oh- ,l- ¼2023½A 
lh&,lvkj&ihch vkblksVksi flLVsesfVDl vkWQ n dkcksZusV flDosafll vkWQ dyknxh lqijxzqi] bafM;k % bEIyhds’kal 
QkWj csflu ,oksY;w’ku ,aM dksfjys’ku fon izksVsjksft;ksd Xykscy bosaV~lA izhdSfEcz;u fjlpZ] [kaM  388] vkVZ- 107014- 
https://doi.org/10.1016/j.precamres.2023.107014

10. Ms] ,l-] pkSgku] ,u-] egyk] ,e- ds-] pØorhZ] ih-] of’k”B] ,-] tSu] oh-] T;ksfrjatu ,l- js T;ksfrjatu ,l- js ¼2022½- MksfeusaV jksy 
vkWQ fMXysfl,’ku bu ysV IysbLVksflu & vyhZ gksykslhu lsfMesasV ,xzsMs’ku bu n vij fpukc oSyh] ukWFkZosLV 
fgeky;A DokVuZjh fjlpZ] [kaM  113] i`”B 122&133- https://doi.org/10.1017/qua.2022.57

11. /keZnkl tS’k] jsLeh] bZ- ,-] mUuh—”.ku] lh- ds-] lqes’k] vkj- ds-] lqfer dqekj] uhrk lqdqekj /keZnkl tS’k] jsLeh] bZ- ,-] mUuh—”.ku] lh- ds-] lqes’k] vkj- ds-] lqfer dqekj] uhrk lqdqekj ¼2022½- ,ukyk;fll vkWQ 
izh&ekWulwu daosfDVo flLVEl vksoj , VªkWfidy dksLVy jhtu ;wftax lh&cSaM iksyfjesfVªd jMkj] lsVsykbV ,aM 
U;wesfjdy fleqys’kuA ,VeksLQs;j] [kaM  13 ¼9½] vkVZ- 1349- https://doi.org/10.3390/atmos13091349

12. gfjnsoh] lh- ds-] gkfnZdj] vkj-] tqfcu Fk‚el] tqfcu Fk‚el] ç/kku] ;w- ds-] viuZeksy] Vh- ,-] jkds’k] ih- ,l-] foosd] ,e- ,-] lkgw] 
ch-] jQhd] ,e- ¼2022½- Cywe fjiksVZ vkWQ uksfDVyqdk flafVyUl] ftEuksfMfu;e oqfYQ ,aM fxuhfMZ;k MsfydSVqyk ÝkWe 
‘kkL=h bLVqvjh] osLV dksLV vkWQ bafM;kA jhtuy LVMht+ bu ejhu lkbal] [kaM  56] vkVZ- 102689- https://
doi.org/10.1016/j.rsma.2022.102689

13. g”kZ jkt] jfo Hkw”k.k] mikluk ,l- cuthZ] mikluk ,l- cuthZ] tsuk] ih- ,l-] vadqj ts- nkHkh ¼2022½- lht+uy osfj,’ku vkWQ lQsZl 
lhokWVj jsfM;ksdkcZu bu n vaMeku lh ,t+ fjdkWfMZM bu dksjyA tuZy vkWQ ,uok;uZesaVy jsfM;ks,fDVfoVh] [kaM  
255] vkVZ- 107021- https://doi.org/10.1016/j.jenvrad.2022.107021

14. g”kZ jkt] jfo Hkw”k.k] mikluk ,l- cuthZ]mikluk ,l- cuthZ] eq#xukFke] ,e-] fpUe; ‘kkg] jkseh ukafc;kj] vadqj ts- nkHkh ¼2022½- 
,;j&lh lhvks2 ,Dlpsat jsV bu n ukWnZu bafM;u vksf’k;u csLM vkWu dksjy jsfM;ksdkcZu fjdkWMZ~lA ,IykbM 
ft;ksdsfeLVªh] [kaM  137] vkVZ- 105208- https://doi.org/10.1016/j.apgeochem.2022.105208

15. ftfcu çnhi] ‘kkth] bZ-] lqch’k paæu] lh- ,l-] vtl] ,p-] fouksn paæk] ,l- ,l-] /kfuy nso] ,l-th-] lqjs’k ckcw] lqjs’k ckcw] 
Mh- ,l-Mh- ,l- ¼2022½- vlslesaV vkWQ dksLVy osfj,’kal M~;w Vw DykbesV psat ;wftax fjeksV lsaflax ,aM e’khu yfuZax 
VsfDuDl % , dsl LVMh ÝkWe osLV dksLV vkWQ bafM;kA ,LV~;wjkbu] dksLVy ,aM ‘ksYQ lkbal] [kaM  275] vkVZ- 
107968- https://doi.org/10.1016/j.ecss.2022.107968

16. thrw ‘kkth] mikluk ,l- cuthZ] ek;k] ds-] dqekj cVqd tks’kh] thrw ‘kkth] mikluk ,l- cuthZ] ek;k] ds-] dqekj cVqd tks’kh] MkHkh] ,- ts-] Hkkjrh] ,u-] Hkw”k.k] vkj-] in~eyky] 
Mh- ¼2022½- gksykslhu ekWulwu ,aM lh&ysoy osfj,fcfyVh ÝkWe dksLVy yksySaM~l vkWQ dsjy] lkmFkosLV bafM;kA 
DokVZujh baVjus’kuy] [kaM  642- i`”B 48&62- https://doi.org/10.1016/j.quaint.2022.03.005

17. tqfcu Fk‚el] tqfcu Fk‚el] uk;Mw] oh- ,l-] ‘kukl] ih- vkj-] HkkLdju] ih-] uk;Mw] lh- oh- ¼2022½- ba¶yw,al vkWQ fjoj bu¶yks ,aM 
bV~l bEiSDV vkWu n lsfyfuVh osfj,’kal ,aM ¶yf’kax Vkbe bu , usVoZDM flLVe] ukWFkZosLV dksLV vkWQ bafM;kA 
tuZy vkWQ vFkZ flLVe lkbal] [kaM  131 ¼2½] vkVZ- 90- https://doi.org/10.1007/s12040-022-01837-w

18. —”.kk >k] in~ek jko] ch-] Jhfcu] lh-] flYik] ,l- —”.kk >k] in~ek jko] ch-] Jhfcu] lh-] flYik] ,l- ¼2023½- ,ukyk;fll vkWQ lsflfed ukWbl vkWQ czkWMcSaM 
flLeksy‚ftdy LVs’kal baLVkWYM vykWUx n osLVuZ ?kkV~lA tuZy vkWQ flLeksy‚th] [kaM  27 ¼2½] i`”B 325&342-  
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https://doi.org/10.1007/s10950-023-10138-8

19. —”.kdqekj] ,-] vkfnR;] ,l- ds-] vuwi —”.ku] ds-] uandqekj] oh-] dfyjkt] ,l-] thuw tksl —”.kdqekj] ,-] vkfnR;] ,l- ds-] vuwi —”.ku] ds-] uandqekj] oh-] dfyjkt] ,l-] thuw tksl ¼2022½A ,LVsfCy’kesaV 
vkWQ cslykbu jsQjsal ft;ksdsfedy oSY;wt+ bu VªkWfidy lkWbYl vkWQ osLVuZ ?kkV~l % vlslesaV vkWQ isfj;j csflu 
fon Lis’ky jsQjsal Vw daVkfeusaV ft;ksdsfeLVªhA Dyhu&lkWby] ,;j okWVj]  [kaM  51 ¼2½] vkVZ- 2200382- https://
doi.org/10.1002/clen.202200382

20. dqekj cVqd tks’kh] dqekj cVqd tks’kh] flag] ,l- ds-] gYyk] ts-] vgen] Vh-] jk;] oh- ds- ¼2022½- fu;ksMk;fe;e vkblksVksi 
dkWULVsaªV~l vkWu n vksfjftu vkWQ VhVhth,l ,aM gkbZ&ds xzsfuVksbM~l bu n cqansy[kaM ØsVu] lsaVªy bafM;k % 
bEIyhds’kal QkWj vkfdZ;u ØLVy ,oksY;w’kuA fyFkksLQs;j] [kaM  2022 ¼fo’ks”kl 8½] vkVZ- 6956845- https://doi.
org/10.2113/2022/6956845

21. dqekj cVqd tks’kh] mikluk ,l- cuthZ] paæ çdk’k nqcs]dqekj cVqd tks’kh] mikluk ,l- cuthZ] paæ çdk’k nqcs] ,ylu ih- vksfyosjk ¼2022½A MsVªkbVy ftjdksal bu 
ØLVy ,oksY;w’ku % , ilZisfDVo ÝkWe n bafM;u lcdkWfUVusaVA fyFkksLQs;j]  [kaM  2022 ¼fo’ks”k 8½] vkVZ- 3099822- 
https://doi.org/10.2113/2022/3099822

22. y{eh] ,u- ch-] jsLeh] bZ- ,-] in~eyky] Mh-y{eh] ,u- ch-] jsLeh] bZ- ,-] in~eyky] Mh- ¼2022½- vlslesaV vkWQ ih,e2-5 ;wftax lsVsykbV fyMkj vkWCtZos’kal % 
bQSDV vkWQ ck;ks&ekl cfuZax ,fe’kal vksoj bafM;kA lkbal vkWQ n VksVy ,uok;uZesaV] [kaM  833] vkVZ- 155215- 
https://doi.org/10.1016/j.scitotenv.2022.155215

23. y{eh] ,u- ch-]y{eh] ,u- ch-] lqjs’k ckcw] ,l-] fot;dqekj ,l- uk;j ¼2023½- fefujy MLV ,jkslksYl vksoj n fgekyk;kl 
ÝkWe iksysjkbts’ku&fjlkWyOM lsVsykbV fyMkj vkWCtZos’kalA ,VeksLQsfjd ,uok;uZesaV]  [kaM  296] vkVZ- 119584- 
https://doi.org/10.1016/j.atmosenv.2023.119584

24. yhuk] ih- ih-] ladsr] ch- vkj-] dqekj] oh- ,-] jsLeh] bZ- ,-]jsLeh] bZ- ,-] dqekj] th- ds-] ikfVy] vkj- Mh-] iafMrqjkbZ] th- ¼2022½A 
vkWCtZ+oMZ QhplZ vkWQ ekWulwu yks&ysoy tsV ,aM bV~l fjys’kuf’ki fon jsuQkWy ,fDVfoVh vksoj , gkbZ&,fYV;wM 
lkbV bu osLVuZ ?kkV~l] bafM;kA F;ksjsfVdy ,aM ,IykbM DykbesVksykWthA https://doi.org/10.1007/s00704-
022-04167-5

25. fyuks] okbZ-] mn;’kadj] ,p- ,u-] lqjs’k ckcw] Mh- ,l-] eq#xu] vkj-] cky—”.k] ds- lqjs’k ckcw] Mh- ,l-] eq#xu] vkj-] cky—”.k] ds- ¼2023½- yktZ lcejhu xzkmaMokWVj 
fMlpkftZl Vw n vjsfc;u lh ÝkWe VªkWfidy lkmFkosLVuZ bafM;u dksLV % est+jesaV~l ÝkWe lhist ehVlZ fMIykW;M 
M~;wfjax n yks VkbMA tuZy vkWQ gkbMªksykWth]  [kaM  620] ikVZ ,] vkVZ- 129394- https://doi.org/10.1016/j.
jhydrol.2023.129394

26. fedh eSF;w] JhyS’k] ds-] veyk] ,- ts-] esfju] ,e- ,e-] in~eyky] Mh- fedh eSF;w] JhyS’k] ds-] veyk] ,- ts-] esfju] ,e- ,e-] in~eyky] Mh- ¼2022½- MkboftZax eaFkyh jsuQkWy VªsaM~l bu 
lkmFk isfuulqyj bafM;k ,aM ns;j ,lksfl,’ku fon Xykscy DykbesV bafMlst+A LVksdsfLVd ,uok;uZesaVy fjlpZ 
,aM fjLd vlslesaV] [kaM  37 ¼1½] i`”B 27&48- https://doi.org/10.1007/s00477-022-02272-5

27. eaMy] ,- ds-] ‘kadj cksl] vey nso] ts-] V‚elu] ts- ds-] uhykatuk ljdkj] Lusgk eq[kthZ vey nso] ts-] V‚elu] ts- ds-] uhykatuk ljdkj] Lusgk eq[kthZ ¼2023½- isVªksykWftdy] 
ft;ksdsfedy ,aM ft;ksØksuksykWftdy ,oksY;w’ku vkWQ esflQ Vkbi pkuksZdkbV ÝkWe n bZLVuZ ?kkV~l izksfoal] bafM;k 
% bEIyhds’kal vkWu n jhtuy VsDVksfuDl vkWQ n js;uj&bZLVuZ ?kkV~l vksjkstsuhA izhdSfEcz;u fjlpZ] [kaM  387] 
vkVZ- 106994- https://doi.org/10.1016/j.precamres.2023.106994
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28. in~ek jko] ch-]in~ek jko] ch-] jfo dqekj] ,e- ¼2022½- ,oksY;w,’ku vkWQ n osLVuZ ?kkV~l % dkWULVªsaV~l ÝkWe fjlhoj QaD’ku bes-
ftax ,aM gkeksZud fMdEiksft’kuA VsDVksuksfQftDl]  [kaM  838] vkVZ- 229472- https://doi.org/10.1016/j.
tecto.2022.229472

29. in~ek jko] ch-] flYik] ,l- in~ek jko] ch-] flYik] ,l- ¼2023½- , fjO;w vkWQ ft;ksfQftdy fjlpZ % ilZisfDVo baVw n bafM;u vksf’k;u ft;ksM 
yksA vFkZ&lkbal fjO;w] [kaM  237] vkVZ- 104309- https://doi.org/10.1016/j.earscirev.2022.104309

30. çkftr] ,-] çkftr] ,-] R;kxh] ,-] dqfj;u] ts- ¼2022½- ba¶yw,afll vkWQ lej ekWulwu osfj,’kal vkWu n Vsjhthfu;l ba¶yDl] 
ck;ksizksMfDVfoVh ,aM vyhZ Mk;XusfVd psaftl bu n lkmFkosLV cs vkWQ caxky M~;wfjax ysV DokVZujhA ejhu 
ft;ksykWth] [kaM  449] vkVZ- 106825- https://doi.org/10.1016/j.margeo.2022.106825

31. fç;k] ds- ,y-] jsfUtFk] ds- vkj-] flaMªsyk] ts- ts-] banq] ,e- ,l-] jsth Jhfuokl] jsth Jhfuokl] gSMvkmV] ,l- ¼2022½- QsV] VªakliksVZ 
,aM fMxzsMs’ku ikFkos vkWQ ekbØksIykfLVDl bu ,DokfVd ,uok;uZesaV & , fØfVdy fjO;wA jhtuy LVMht+ bu 
ejhu lkbal] [kaM  56] vkVZ- 102647- https://doi.org/10.1016/j.rsma.2022.102647

32. jQhd] ,e- ds-] vuwi] Vh- vkj-] Jhjkt] ,e- ds-] çlkn] vkj-] ‘khyk uk;j] ,y-] —”.kdqekj] ,- jQhd] ,e- ds-] vuwi] Vh- vkj-] Jhjkt] ,e- ds-] çlkn] vkj-] ‘khyk uk;j] ,y-] —”.kdqekj] ,- ¼2023½- ,UFkzksikstsfud 
baVjosa’kal vkWu ySaM U;wVªsfyVh bu , fØfVdyh oYusjscy ,LV~;wjkbu vkblySaM bdksflLVe % , dsl vkWQ equjks 
vkblySaM ¼bafM;k½A lkabfVfQd fjiksV~lZ]  [kaM  13 ¼1½] vkVZ- 1458. https://doi.org/10.1038/s41598-
023-28695-w

33. jfo dqekj] ,e-] in~ek jko] ch-]in~ek jko] ch-] egs’k] ih-] osadVs’k] oh- ¼2022½- LdSVMZ oso besftax vkWQ n esu fgeky;u FkzLV ,aM 
feM&ØLVy jSEi csaFk n v#.kkpy fgeky; ,aM bV~l fjys’ku Vw flLehflVhA tuZy vkWQ ,f’k;u vFkZ lkbalst+] 
[kaM  236] vkVZ- 1055335- https://doi.org/10.1016/j.jseaes.2022.105335 

34. ltuk] ,l-] V‚elu] ts- ds-] vey nso] ts-] uhykatuk ljdkj]ltuk] ,l-] V‚elu] ts- ds-] vey nso] ts-] uhykatuk ljdkj] fot;k dqekj] Vh- ¼2022½- fu;ksizkssVsjkstkWbd eSfQd 
eSXekfVTe bu ukxjdksby Cy‚d] lnuZ bafM;k ,aM bV~l bEIyhds’kal vkWu n xksaMokuk dksfyfluy vksjkstsuhA 
feujYl] [kaM  12 ¼12½] vkVZ- 1509- https://doi.org/10.3390/min12121509

35. flfcu ,aVuh] flfcu ,aVuh] mUuh—”.ku] ds-] vf’ou] ,l-] ohuw oh- nso] v#.k] oh-] vuwi —”.ku] ds- ohuw oh- nso] v#.k] oh-] vuwi —”.ku] ds- ¼2022½- gSoh esVYl bu 
dksjy jhQ lsfMesaV~l vkWQ dkokjÙkh vkblySaM] bafM;k % ,u bafVxzsfVM DokfyVh vlslesaV ;wftax thvkbZ,l ,aM 
ikWY;w’ku bafMdsVlZA ejhu iksY;w’ku cqysfVu] [kaM  180] vkVZ- 113721- https://doi.org/10.1016/j.marpol-
bul.2022.113721

36. flYik FkSadu] uandqekj] oh-] f’kofç;k] ,l- flYik FkSadu] uandqekj] oh-] f’kofç;k] ,l- ¼2022½- gkbMªksdkcZu ¶ywM baDyw’kal ,aM lkslZ jkWd iSjkehVlZ % , 
dEisfjt+u ÝkWe Vw MªkbZ osYl bu n osLVuZ vkWQ’kksj] bafM;kA ft;kslkbal ÝafV;lZ] [kaM  14 ¼1½] vkVZ- 101464- 
https://doi.org/10.1016/j.gsf.2022.101464

37. fLerk oh- FkEih] o`ank eqdqanu o`ank eqdqanu ¼2022½- n Xykscy fjLikWUl vkWQ VsjsfLVª;y b;ksukLQs;j Vw n fnlacj 2015 Lisl osnj 
bosaVA ,Mokalst+ bu Lisl fjlpZ] [kaM  71 ¼1½] i`”B 286&297- https://doi.org/10.1016/j.asr.2022.10.037

38. Lusgk eq[kthZ] Lusgk eq[kthZ] ikjferk nkl] xkSre ?kks”k] ‘kadj cksl] vey nso] ts-]vey nso] ts-] dkSf’kd nkl] V‚elu] ts- ds- V‚elu] ts- ds- ¼2023½- isVªksxzkQh] 
ft;ksdsfeLVªh ,aM MsVªkbVy ftjdksu ft;ksØksuksykWth vkWQ n JhlSye DokVZtkbV QkWesZ’ku] dMIik csflu] bafM;k % 
bEIyhds’kal QkWj fMiksft’kuy ,t] dksfjys’ku ,aM izksosusalA izhdSfEcz;u fjlpZ]  [kaM  387] vkVZ- 106978- https://
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doi.org/10.1016/j.precamres.2023.106978

39. lqes’k] vkj- ds-] jsLeh] bZ- ,-] mUuh—”.ku] lh- ds-] /keZnkl tS’k] in~eyky] Mh- lqes’k] vkj- ds-] jsLeh] bZ- ,-] mUuh—”.ku] lh- ds-] /keZnkl tS’k] in~eyky] Mh- ¼2022½- n ,DLVªhe izhfLiVs’ku 
bosaV~l vkWQ vxLr 2018 ,aM 2019 vksoj lnuZ osLVuZ ?kkV~l] bafM;k % , ekbØksfQftdy ,ukyk;fll 
;wftax bu&flVw est+jesaV~lA ,VeksLQsfjd fjlpZ] [kaM  277] vkVZ- 106322- https://doi.org/10.1016/j.
atmosres.2022.106322

40. lquSuk] ,l-] nqcs] lh- ih-nqcs] lh- ih- ¼2022½- baVjfizVs’ku vkWQ vkblksysfVM eSXusfVd izksQkby ;wftax fleqysfVM ,uhfyax 
vizkspA tuZy vkWQ ,uok;uZesaVy ,aM bathfu;fjax ft;ksfQftDl]  [kaM  27 ¼3½] i`”B 149&164. https://doi.
org/10.32389/JEEG22-014

41. ‘osrk] ds-] xksLokeh] ,-] fcfiu ihrkacju] fcfiu ihrkacju] cgqxq.kk] vkbZ- ,e-] jktkor] ,- ,l- ¼2022½- ySaMLykbM lLdsfIVfcfyVh 
tksus’ku vjkmaM /kekZ’kkyk] fgekpy izns’k] bafM;k % ,u vkfVZfQf’k;y baVsfytsal ekWMy&csLM vlslesaVA cqysfVu 
vkWQ bathfu;fjax ft;ksykWth ,aM n ,uok;uZesaV] [kaM  81 ¼8½] vkVZ- 310- https://doi.org/10.1007/s10064-
022-02806-9

42. fV;kxks iklksl] MSu isuh] j‚cVksZ cklsZyksl] fct‚; uanu] ,l-] lqjs’k ckcw] Mh- ,l-]lqjs’k ckcw] Mh- ,l-] blkd vkj- lSaVksl] fØf’p;u 
ts- lSaMlZ ¼2022½- baØhftax dkcZu] U;wfVª,aV ,aM Vªsl esVy ,D;weqys’ku fMªou ck; MsoyiesaV bu , eSuxzkso ,LVqvjh 
bu lkmFk ,f’k;kA lkbal vkWQ n VksVy ,uok;uZesaV] [kaM  832] vkVZ- 154900- https://doi.org/10.1016/j.
scitotenv.2022.154900

43. f=ifr] ,l-] T;ksfrjatu ,l- T;ksfrjatu ,l- js] csgjk] vkj- ih-] ckcw] ih-] egyk] ,e- ds-] dkspsjyk] ,e-] [ksMsdj] oh- ¼2022½- 
ft;ksdsfedy izksosusal vkWQ ,u baMks&vjsfc;u LVksu ,adj ÝkWe ef.kdkiVuk gkbykbV~l n esfMoy esfjVkbe VªsM 
vkWQ bafM;kA lkbafVfQd fjiksV~lZ] [kaM  12 ¼1½] vkVZ- 13559- https://doi.org/10.1038/s41598-022-
17910-9

44. r`fIr] ,e-] r`fIr] ,e-] ySECl] ,y-] xq#ewfrZ] th- ih-] ekSlk] vkbZ-] cky—”.k] ds- ¼2022½- blksVkWfid fQaxjfizafVax vkWQ M~;wvy 
ekWulwu ekWbpj lksflZl] boSiksVªkalfijs’ku izkslsl ,aM ekbØksDykbesV eSfuQsfLVs’ku vksoj n VªkWfidy jsuQkWjsLV 
jhtu] osLVuZ ikVZ vkWQ n osLVuZ ?kkV~l] bafM;kA tuZy vkWQ gkbMªksykWth] [kaM  612 ¼ikVZ ch½] vkVZ- 128239- 
https://doi.org/10.1016/j.jhydrol.2022.128239

45. mTToy ds- cksjk]mTToy ds- cksjk] ç’kkar ds- ik=ks] fpUuk jsìh] ds-] ujsaæ ckcw ¼2022½- MsDdu VªSi dafQXjs’ku bu ,aM vjkmaM 
dks;uk&oukZ lsflfed tksu] bafM;k % , eSXusVksVsY;wfjd vizkspA tuZy vkWQ ,IykbM ft;ksfQftDl]  [kaM  208] 
vkVZ- 104875- https://doi.org/10.1016/j.jappgeo.2022.104875

46. oanuk] ,e-]oanuk] ,e-] f’k[kk bZ- t‚u] L;ke luh] ek;k] ds-] in~eyky] Mh- L;ke luh] ek;k] ds-] in~eyky] Mh- ¼2022½- ,uok;uZesaVy bEiSDV vlslesaV vkWQ 
ysVsjkbV Dokfjax ÝkWe us=korh&xq#iqj fjoj csflu] lkmFk osLV dksLV vkWQ bafM;kA ,uok;uZesaV] MsoyiesaV ,aM 
lLVsusfcfyVhA https://doi.org/10.1007/s10668-022-02741-5

47. ohuw oh- nso] —ik ds- uk;j] csUlh t‚u] v#.k] oh-] vuwi —”.ku] ds- ¼2022½-ohuw oh- nso] —ik ds- uk;j] csUlh t‚u] v#.k] oh-] vuwi —”.ku] ds- ¼2022½- ekWMfyax , eYVh&LVst cSp fj,DVj QkWj 
n beksfcykbts’ku vkWQ Qh ¼AAA½ b;ksasl ;wftax áwfed ,flM ,aM 2&edSZIVkscsat‚Dlktksy QsfczdsfVM vkWxsZuks&DysA 
tuZy vkWQ Dyhuj izksMD’ku] [kaM  356] vkVZ- 131619. https://doi.org/10.1016/j.jclepro.2022.131619
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48. ohuw oh- nso] —ik ds- uk;j] xk;=h ckcwjkt] vuwi —”.ku] ds- ohuw oh- nso] —ik ds- uk;j] xk;=h ckcwjkt] vuwi —”.ku] ds- ¼2022½- iqf’kax n ckmaMªht+ vkWQ gSoh esVy ,MtkWiZ’ku 
% , desaVªh vkWu LVªsVhthl Vw bEizwo ,MtkWiZ’ku ,fQf’k,alh ,aM ekWM~;wysV izkslsl eSdsfutElA dksyksbM ,aM baVjQsl 
lkbal dE;wfuds’kal]  [kaM  49] vkVZ- 100626- https://doi.org/10.1016/j.colcom.2022.100626

49. o`ank eqdqanu]o`ank eqdqanu] i‚y fonjlZ] ÝkaflLdks xksatkyst&xSfyaMks] fLerk oh- FkEih] vfuy Hkkj}kt] ekfj;kuk Qsfylh ¼2022½- 
,fVfidyh buVsal ,aM fMysM fjLikWUl vkWQ n esjsfV;u b;ksuksLQs;j Vw n jhtuy MLV LVªkse vkWQ 2016 % , 
LVMh ;wftax ekosu vkWCtZos’kal ,aM ekWMYlA tuZy vkWQ ft;ksfQftdy fjlpZ % IysusaV~l] [kaM  127 ¼12½] Art. 
e2022JE007645. https://doi.org/10.1029/2022JE007645

50. o`ank eqdqanu]o`ank eqdqanu] fLerk oh- FkEih] vfuy Hkkj}kt ¼2022½- ,e3 bysDVªksu MsaflVh ys;j bu n MslkbM b;ksuLQs;j 
vkWQ eklZ % ,ukyk;fll vkWQ ekosu jkst+ vkWCtZos’kalA bdkjl] [kaM  384] vkVZ- 115062. https://doi.
org/10.1016/j.icarus.2022.115062

4-1-2 if=dkvksa ¼u‚u&,llhvkÃ½ esa ‘kks/k i=4-1-2 if=dkvksa ¼u‚u&,llhvkÃ½ esa ‘kks/k i=

1. nqcs] lh- ih-] vdkZ j‚;nqcs] lh- ih-] vdkZ j‚; ¼2023½- tkWbaV bao’kZu vkWQ xzsfoVh ,aM xzsfoVh xzsfM,aV ,aM bV~l ,Iyhds’ku Vw feujy 
,DlIyksjs’kuA tuZy vkWQ bafM;u ft;ksfQftdy ;wfu;u]  [kaM  27 ¼1½] i`”B 1&18-

2. dUuu] ,u-] —”.kdqekj] ,-] —”.kdqekj] ,-] lkcw tkslsQ] f’ktw pkdks ¼2022½- vlslesaV vkWQ Mhi ,DokQj xzkmaMokWVj DokfyVh 
bu , ft;ksxzkfQdyh ;wfud DykbesfVd jhtu vkWQ lnuZ osLVuZ ?kkV~l] bafM;k ;wftax okWVj DokfyVh bafMlst+A 
,uok;uZesaVy DokfyVh eSustesaV]  [kaM  32 ¼4½] i`”B 137&147- https://doi.org/10.1002/tqem.21953

3. fyuks] okbZ-] dqekj] ih-] flag] ih-] pan] ts-] mn;’kadj] ,p- ,u-] lqjs’k ckcw] Mh- ,l-]lqjs’k ckcw] Mh- ,l-] cky—”.k] ds- ¼2023½- lce-
jhu xzkmaMokWVj fMLpktZ ¼,lthMh½ % bEiSDV~l] pSysaftl] fyfeVs’kal ,aM eSustesaV fjdessaMs’kalA xzkamMokWVj QkWj 
lLVsuscy MsoyiesaV] [kaM  21] vkVZ- 100903- https://doi.org/10.1016/j.gsd.2023.100903

4. es?kk] vkj-] eqjyh] Mh-] vaCyhdqêu] ,l-] js?kqukFk] vkj-] vuwi —”.ku] ds- vuwi —”.ku] ds- ¼2022½- isys;ksDykbesV LVMht+ vkWQ n 
ysV DokVZujh lsfMesaV~l ÝkWe fpdkjk] dksye fMfLVªDV] dsjy] bafM;kA uspj ,uok;uZesaV ,aM iksY;w’ku VsDuksykWth] 
[kaM  21 ¼3½] i`”B 1159&1165- https://doi.org/10.46488/NEPT.2022.v21i03.020 

5. uthj] ,e- ,u-] lyt] ,l- ,l-]lyt] ,l- ,l-] gqlSu] ,l- ,e-] /kfuy nso] ,l- th-] lqjs’k ckcw] Mh- ,l-] lqjs’k ckcw] Mh- ,l-] fu’kkFk] ,u- ,e- 
¼2022½- isfy;ksFkeksZesfVªd baQsjsafll ;wftax ,fyesaVy eSfiax % ,u vizSt+y vkWQ vksLVªSdksMk Lih’kht+ ÝkWe ‘kSyks dksj 
lsfMesaV vkWQ cs vkWQ caxky] bafM;kA tuZy vkWQ ft;ks lkbalst+ fjlpZ] [kaM  8 ¼1½] i`”B 25&28- 

6. in~etk] ts-] ljdkj] Vh-] uhykatuk ljdkj] Lusgk eq[kthZ]uhykatuk ljdkj] Lusgk eq[kthZ] nkl] ,u-] nklxqIrk] ,l- ¼2022½- isVªksØksuksykWftdy 
,oksY;w,’ku vkWQ eSx&vy xzsuqykbV~l ,aM ,lksf’k,fVM esVkisykbV~l ÝkWe n dkWUVSDV tksu vkWQ n vkfdZ;u 
ckLVj ØsVu ,aM izksVsjstksbd bZLVuZ ?kkV~l izksfoal] ,aM bV~l bEIyhds’kalA ft;ksflLVEl ,aM ft;ks,uok;uZesaV] [kaM  
1 ¼4½] vkVZ- 100041- https://doi.org/10.1016/j.geogeo.2022.100041

7. ijohu] ,e-] nqcs] lh- ih-]nqcs] lh- ih-] feJk] ,e- ¼2022½- lkslZ dSjsDVjkbts’ku vkWQ vkblksysfVM xzsfoVh ,uksesyht+ ;wftax 
xzsfM,aV fMlsaV vizkspA tuZy vkWQ bafM;u ft;ksfQftdy ;wfu;u] [kaM  26 ¼6½] i`”B 461&477- 
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8. iwf.kZek] ;w-] fuf/ku] ds-] lwjt ckyu] fe/kqu] Vh- ,e-] jsth Jhfuokl] lqjs’k ckcw] Mh- ,l- iwf.kZek] ;w-] fuf/ku] ds-] lwjt ckyu] fe/kqu] Vh- ,e-] jsth Jhfuokl] lqjs’k ckcw] Mh- ,l- ¼2023½- ,osY;w,’ku vkWQ 
lcefju xzkmaMokWVj fMLpktZ ,aM ,lksf’k,fVM chp xzkmaMokWVj Mk;usfeDlA vkbZ,l,p tuZy vkWQ gkbMªkWfyd 
bathfu;fjaxA https://doi.org/10.1080/09715010.2023.2181674

9. çlhrk] ch- ,l-] frtw] oh- vkbZ-] çdk’k] Vh- ,u-] Jhfuoklqyq] th-] ukxsaæ] vkj-çlhrk] ch- ,l-] frtw] oh- vkbZ-] çdk’k] Vh- ,u-] Jhfuoklqyq] th-] ukxsaæ] vkj- ¼2022½- ,uok;uZesaVy eSXusfVTe] 
ft;ksdsfedy ,aM VsDlpjy dSjsDVjfLVDl vkWQ n lsfMesaV~l vkWQ ck;iksj ,LVqvjh] ukWnZuZ dsjy] bafM;k % 
bEIyhds’ku vkWu ,uok;uZesaVy izkslsfllA baVjus’kuy tuZy vkWQ lkbafVfQd fjlpZ bu lkbal ,aM VsDuksykWth] 
[kaM  9¼3½] i`”B 314&334- https://doi.org/10.32628/IJSRST229367

10. jtr dqekj ‘kekZ] lq/kka’kq dqekj] in~eyky] Mh-] vdkZ j‚;jtr dqekj ‘kekZ] lq/kka’kq dqekj] in~eyky] Mh-] vdkZ j‚; ¼2023½- LVªhe¶yks izhfMD’ku ;wftax e’khu yfuZax ekWMYl 
bu flysfDVM fjolZ vkWQ lnuZ bafM;kA baVjus’kuy tuZy vkWQ fjoj csflu eSustesaVA https://doi.org/10.1
080/15715124.2023.2196635

11. j?kquk/k] ds-]j?kquk/k] ds-] tksth] oh- ,l-] flfcu ,aVuh] —”.kdqekj] ,-] vuwi —”.ku] ds-flfcu ,aVuh] —”.kdqekj] ,-] vuwi —”.ku] ds- ¼2022½- n bZvkbZ, vkWQ gkMZ jkWd Dokfjax 
vkWu bdksflLVe lfoZlst+ & , dsl LVMh bu vpsudksfoy fjoj csflu] osLVuZ ?kkV~l jhtu] lkmFk bafM;kA tuZy 
vkWQ bafM;u okWVj oDlZ ,lksfl,’ku] [kaM  54 ¼3½] i`”B 184&193-

12. ‘kfxuheksy] lh- ,u-] eukstdqekj] ch-] dfyjkt] ,l- dfyjkt] ,l- ¼2022½- LisfV;y fMfLVªC;w’ku vkWQ gSoh esVYl bu lQsZl ok-
WVj ÝkWe dksLVy ,fj;kt+ vkWQ ,ukZdqye fMfLVªDV] dsjy] lkmFk osLV dksLV vkWQ bafM;kA bdksykWth] ,uok;uZesaV 
,aM datZos’ku] [kaM  28 ¼uoacj iwjd vad½, i`”B ,l151&,l159. http://doi.org/10.53550/EEC.2022.
v28i07s.026

13. flYik FkSadu] uandqekj] oh-] f’kofç;k] ,l- flYik FkSadu] uandqekj] oh-] f’kofç;k] ,l- ¼2022½- jeu LisDVªksLdksfid VsDuhd Vw fMfLVaxqb’k dafLVV~;w,aV~l vkWQ 
gkbMªksdkcZu&ch;fjax ¶ywM baDyw’kal vkWQ dsjy&dksad.k csflu] osLVuZ vkWQ’kksj] bafM;kA tuZy vkWQ ft;kslkbalst+ 
fjlpZ]  [kaM  8 ¼1½] i`”B 1&6- https://doi.org/10.56153/g19088-022-0096-21 

14. JhyS’k] ds-] esfju] ,e- ,e-] in~eyky] Mh- JhyS’k] ds-] esfju] ,e- ,e-] in~eyky] Mh- ¼2022½- psaftl bu n dSjsDVjfLVDl vkWQ lQsZl&lclQsZl okWVj 
baVjSD’kal bu áwfeM ,aM lseh&,fjM VªksfiDlA tuZy vkWQ bafM;u okWVj fjlksZlst+ lkslkbVh]  [kaM  42 ¼2½] i`”B 
14&18-

15. lqjs’k ckcw] Mh- ,l-] T;ksfrjatu ,l- js lqjs’k ckcw] Mh- ,l-] T;ksfrjatu ,l- js ¼2022½- lcejhu xzkmaMokWVj fMLpktZ ¼,lthMh½ Vw n vjsfc;u lh ,aM n 
cs vkWQ caxky vukWUx n bafM;u dksLVy tksuA tuZy vkWQ bafM;u ft;ksfQftdy ;wfu;u] [kaM  26 ¼4½] i`”B 
336&349- 

16. mTToy ds- cksjk] vydk xksaM] ç’kksHk ih- jktu] jktIiu] ,l-] uandqekj] oh-mTToy ds- cksjk] vydk xksaM] ç’kksHk ih- jktu] jktIiu] ,l-] uandqekj] oh- ¼2022½- tkWbaV ft;kseksZQksyksftdy 
,aM ft;ksfQftdy ¼bysfDVªdy jsfllfVfoVh½ baosfLVxs’ku QkWj n dafQxjs’ku vkWQ lkWby ikbiA dkWfUVªC;w’kal Vw 
ft;ksfQftDl ,aM ft;ksMslh] [kaM  52 ¼2½]i`”B 239&255- https://doi.org/10.31577/congeo.2022.52.2.4

17. mek eksgu] —”.kdqekj] ,- mek eksgu] —”.kdqekj] ,- ¼2022½- ft;ksdsfeLVªh ikWY;w’ku LVsV~l ,aM daVkfeus’ku vlslesaV vkWQ iksVsaf’k;yh Vk-
WfDld esVYl ÝkWe n lsfMesaV~l vkWQ , Vªksfidy fjoj vkWQ dsjy] bafM;kA ,uok;uZesaVy uSuksVsDuksykWth] eksfuVfjax 
,aM eSustesaV] [kaM  18] vkVZ- 100692- https://doi.org/10.1016/j.enmm.2022.100692
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4-1-3 laikfnr [kaM @ eksuksxzkQ esa i=4-1-3 laikfnr [kaM @ eksuksxzkQ esa i=

1. ckcw] ,u-] eksgik=k] bZ-] is#eylkeh] lh-] vkuan] oh- ,l-] fuosfnrk] vkj-] ‘kjFk jkt] ch-] ftykuh] ,l- ,p-] 
fyaxnso:] ,e-] —”.kdqekj] ,-] —”.kdqekj] ,-] eqjyh/kj] ds-] lqanjjktu ] ,e-] vlye] ,e- ,- ¼2022½- eSXusfVd llsfIVfcfyVh] 
feujykWftdy ,aM ft;ksdsfedy LVMht+ vkWQ fu;ks izksVsjkstksbd LVSaMLVksu vkWQ cknkeh xzqi] dkyknxh csflu] /
kkjokM+ ØsVu] lkmFkbZLV bafM;k & bu ft;ksykWftdy MsoyiesaV~l bu ,aFkzksikslhu] ,Dlsy bafM;k ifCy’klZ] ckcw] 
,u-] vlye] ,e- ,-] xka/kh] ,l-] gqlSu] ,l- ,e- ¼laik-½ vkbZ,lch,u % 978&93&91355&17&3] v/;k; 20] i`”B 
294&311-

2. xq#ewfrZ] th- ih-] r`fIr] ,e-]r`fIr] ,e-] cky—”.k] ds-] fj;ksVs] ts-] v‚Mªh] ,l-] mn;’kadj] ,p- ,u- ¼2023½- ft;ks dsfedy 
dSjsDVjkbts’ku vkWQ lLisafMM lsfMesaV~l bu n us=korh ,LVqvjh] lkmFkosLV dksLV vkWQ bafM;k % bulkbV~l Vw 
jsMkWDl izkslsfll] esVy lksjI’ku] ,aM ikWY;w’ku ,LisDV & bu dksLV~l] ,LVqvjht+ ,aM ysDl % bEIyhds’kal QkWj 
lLVsuscy MsoyiesaV] Lizhaxj baVjus’kuy ifCyf’kax] t;jktw] ,u-] Jhfuoklyq] th- eMDdk] ,e-] eatqFkyk] ,e- ¼laik½ 
vkbZ,lch,u % 978&3&031&21643&5] v/;k; 7] i`”B 111&130- https://doi.org/10.1007/978-3-031-
21644-2_7

3. dfyjkt] ,l-] dfyjkt] ,l-] ijekj] ,e-] cgqxq.kk] vkbZ- ,e-] jktkor] ,- ,l- ¼2022½- vlslesaV vkWQ Mst+fVZfQds’ku ,aM ySaM 
fMxzsfMax oYusjsfcfyVh bu áwfeM VªksfiDl ,aM lc&Vªksfidy jhtal vkWQ bafM;k ;wftax fjeksV lsaflax ,aM thvkbZ,l 
VsDuhDl & bu pSysaftl vkWQ fMtkLVlZ bu ,f’k;k ¼ikVZ vkWQ n Lizhaxj uspqjy gStMZ cqd fljht+½] Lizhaxj 
baVjus’kuy ifCyf’kax] lTtkn] ,p-] flíhdh] ,y-] jgeku] ,-] rkfgj] ,e-] flíhdh] ,e- ,- ¼laik-½A vkbZ,lch,u 
% 978&981&19-3567&1] v/;k; 1] i`”B 15&25- https://doi.org/10.1007/978-981-19-3567-1_2

4. —”.kdqekj] ,-] vkfnR;] ,l- ds-] vuwi —”.ku] ds-] jsorh nkl] vatw] ds- —”.kdqekj] ,-] vkfnR;] ,l- ds-] vuwi —”.ku] ds-] jsorh nkl] vatw] ds- ¼2022½- okWVj DokfyVh eSustesaV % MsoyiesaV 
vkWQ , Qth csLM baMSDl bu gkbMªks baQkWesZfVDl IysVQkWeZ & bu djaV Mk;jsD’kal bu okWVj LdkjflVh fjlpZ] 
[kaM 7 % okWVj fjlkslZ ekWMfyax ,aM dE;wVs’kuy VsDuksykWthl] ,Ytok;j fyfeVsM] tdoku] ,e-] okfgn] ,-] 
fu;ktdj] ,e-] pVthZ] ;w- ¼laik-½A vkbZ,lch,u % 978&0&323&91910&4] v/;k; 16] i`”B 265&284- https://
doi.org/10.1016/B978-0-323-91910-4.00016-9

5. fçalh] ts- vkj-] jes’k] ,e-] LokFkh —”.kk] ih- ,l-] ‘khyk uk;j] ,y-] fçalh] ts- vkj-] jes’k] ,e-] LokFkh —”.kk] ih- ,l-] ‘khyk uk;j] ,y-] ¼2023½- ukWu&ekWulwuy dksLVy bjks’ku 
M~;w Vw n VªkWfidy lkbDyksu ¼vkslhds,pvkbZ½ ,aM bV~l bEiSDV~l vykWUx fr#ouariqje dksLV] lkmFkosLV vkWQ 
bafM;k % , ft;ksLisf’k;y vizksp & bu dksLV~l] ,LVqvjht+ ,aM ysDl % bEIyhds’kal QkWj lLVsuscy MsoyiesaV] 
Lizhaxj baVjus’kuy ifCyf’kax] t;jktw] ,u-] Jhfuoklqyq] th-] eMDdk] ,e-] eatqyrk] ,e- ¼,M~l½A vkbZ,lch,u% 
978&3&031&21643&5] v/;k; 29] i`”B 471&486- https://doi.org/10.1007/978-3-031-21644-2_29

6. jes’k] ,e-] ‘khyk uk;j] ,y-] ve`rk jkt] oh-] ljudqekj] ,l- th-] vf[kynso] ,l-] vk;Z] vkj- ih- jes’k] ,e-] ‘khyk uk;j] ,y-] ve`rk jkt] oh-] ljudqekj] ,l- th-] vf[kynso] ,l-] vk;Z] vkj- ih- ¼2023½- ,MokaLM 
fjeksV lsaflax esFkM~l QkWj gkbZ&fjtksY;w’ku] dkWLV&bQSfDVo ekWfuVfjax vkWQ n dksLVy eksQksZykWth ;wftax ohfM;ks 
chp ekWfuVfjax flLVe ¼ohch,e,l½] dksLV~luSi] ,aM dksLVlsV] VsDuhDl & bu dksLV~l] ,LVqvjht+ ,aM ysDl 
% bEIyhds’kal QkWj lLVsuscy MsoyiesaV] Lizhaxj baVjus’kuy ifCyf’kax] t;jktw] ,u-] Jhfuoklqyq] th-] eMDdk] 
,e-] eatqyrk] ,e- ¼laik-½A vkbZ,lch,u % 978&3&031&21643&5] v/;k; 26] i`”B 427&444. https://doi.
org/10.1007/978-3-031-21644-2_26
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7. Lokfr —”.kk] ih- ,l-] ‘khyk uk;j] ,y-] jes’k] ,e-Lokfr —”.kk] ih- ,l-] ‘khyk uk;j] ,y-] jes’k] ,e- ¼2023½- dksLVy ¶yksfMax bu bafM;k % ,u vksojO;w & bu 
dksLV~l] ,LVqvjht+ ,aM ysDl % bEIyhds’akl QkWj lLVsuscy MsoyiesaV] Lizhaxj baVjus’kuy ifCyf’kax] t;jktw] ,u-] 
Jhfuoklqyq] th-] eMDdk] ,e-] eatqyrk] ,e- ¼laik-½A vkbZ,lch,u % 978&3&031&21643&5] v/;k;2] i`”B 25&37- 
https://doi.org/10.1007/978-3-031-21644-2_2

8. rkU;k JhokLro] dqekj cVqd tks’kh] dqekj cVqd tks’kh] fu’py oatkjh ¼2022½- cksjksu vkblksVkWfid dEiksft’ku vkWQ isXesVkbfVd 
Vwjeykbu ÝkWe ;eFkkax oSyh] ukWFkZ flfDde] bafM;k & bu ft;ksdsfedy VªstlZ ,aM isVªkstsusfVd izkslsfll] Lizhaxj 
flaxkiqj] vfYVªu] ts- ,l- ,-] iaMjhukFk] ds-] oekZ] ,l- ds- ¼laik-½A vkbZ,lch,u % 978&981&19&4782&7] v/;k; 
8] i`”B 187&206- https://doi.org/10.1007/978-981-19-4782-7_8

9. mek eksgu] —”.kdqekj] ,- mek eksgu] —”.kdqekj] ,- ¼2022½- lht+uy osfj,’ku bu n ft;ksdsfedy ,aM VsDlpjy dSjsDVjkbts’ku vkWQ 
lkWbYl vkWQ dkyknk fjoj csflu] lnuZ osLVuZ ?kkV~l] bafM;k & bu ft;ksykWftdy MsoyiesaV~l bu ,aFkzksik-
slhu] ,Dly bafM;k ifCy’klZ] ckcw] ,u-] vlye] ,e- ,-] xka/kh] ,l-] gqlSu] ,l- ,e- ¼laik-½A vkbZ,lch,u % 
978&93&91355&17&3] v/;k; 13] i`”B 203&222-

10. misUæ] ch-] lhck] ,e-] v#.k] oh-] JhyS’k] vkj-] vuwi —”.ku] ds- misUæ] ch-] lhck] ,e-] v#.k] oh-] JhyS’k] vkj-] vuwi —”.ku] ds- ¼2023½A vizSt+y vkWQ dksLVy okWVj DokfyVh vkWQ 
Vw gkWV LiksV~l vkWu lkmFkosLV dksLV vkWQ bafM;k % , dsl LVMh vkWQ eYVh&bZ;j ck;ksft;ksdsfedy vkWCtZos’kal & 
bu dksLV~l] ,LVqvjht+ ,aM ysDl % bEIyhds’kal QkWj lLVssuscy MsoyiesaV] Lizhaxj baVjus’kuy ifCyf’kax] t;jktw] 
,u-] Jhfuoklqyq] th-] eMDdk] ,e-] eatqyrk] ,e- ¼,M~l½A vkbZ,lch,u% 978&3&031&21643&5] v/;k; 3] i`”B 
63&76- https://doi.org/10.1007/978-3-031-21644-2_3 

11. mikluk ,l- cuthZ] nqcs] lh- ih-]mikluk ,l- cuthZ] nqcs] lh- ih-] fouhr xksLokeh] dqekj cVqd tks’kh dqekj cVqd tks’kh ¼2022½- ft;ksdsfedy bafMdsVlZ bu izkso-
susal ,fLVesa’ku & bu ft;ksdsfedy Vsªt+lZ ,aM isVªkstsusfVd izkslsfll] Lizhaxj flaxkiqj] vfYVªu] ts- ,l- ,-] iaM-
kjhukFk] ds-] oekZ] ,l- ds- ¼laik-½A vkbZ,lch,u % 978&981&19&4782&7]v/;k; 5] i`”B 95&121- https://doi.
org/10.1007/978-981-19-4782-7_5 

12. mikluk ,l- cuthZ] dqekj cVqd tks’kh] mikluk ,l- cuthZ] dqekj cVqd tks’kh] ikaMs] ,y-] nqcs] lh- ih-nqcs] lh- ih- ¼2022½- ,u vkmVykbu vkWQ ft;ksdsfedy izks-
Dlht+ ;wTM vkWu ejhu lsfMesaV~l fMikWftfVM M~;wfjax DokVujh ihfj;M & bu LVªsfVxzkQh ,aM VkbeLdsYl] [kaM 7 
% baVhxzsfVM DokVujh LVªsfVxzkQh] ,Yt+ok;j fyfeVsM eksuVsujh] ,e- ¼laik-½A vkbZ,lch,u%978&0&323&98913&8] 
v/;k; 1] i`”B 1&35- https://doi.org/10.1016/bs.sats.2022.09.002 

4-2 iqLrd4-2 iqLrd

1. jkthou] ,e-] egkik=k] ,e-] mUuh—”.ku] lh- ds-]mUuh—”.ku] lh- ds-] xhrk] ch-] vkfn ¼2022½- ukWFkZ bZLV ekWulwu vkWQ lkmFk ,f’k;k 
% esVsjksykWftdy eksuksxzkQhA bafM;k esVsjksykWftdy fMikVZesaV] ubZ fnYyh] vad la[;k MoES/IMD/Synoptic 
Met/02¼2022½/27] 224 i`”B- https://mausam.imd.gov.in/imd_latest/contents/met_mono-
graph.pdf  

2. çhre ulhiqjh] rej vcw vkye] dqekj cVqd tks’kh dqekj cVqd tks’kh ¼laik-½ ¼2022½- n baVjIys fcVohu fyFkksLQs;j&ck;ksLQs;j ,aM 
,VeksfLQ;j M~;wfjax vkfdZ;u&izksVsjkstksbd Vªkath’ku ,aM bV~l bEIyhds’ku bu n lqijdkWfUVusaV vlsacyh] [kaM 2022 
¼fo’ks”k 8½ % fyFkksLQs;j] ft;kslkbal oYMZ ifCy’klZ] vkbZ,l,l,u % 1941&8264-
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4-3  lEesyuksa@laxksf”B;ksa@laxksf”B;ksa esa çLrqr ‘kksèki=4-3  lEesyuksa@laxksf”B;ksa@laxksf”B;ksa esa çLrqr ‘kksèki=

1. vkfnR;] ,l- ds-] —”.kdqekj] ,-] vuwi —”.ku] ds- vkfnR;] ,l- ds-] —”.kdqekj] ,-] vuwi —”.ku] ds- ¼2022½A bEiSDV vkWQ 2018 ,DlVªhe DykbesfVd bosaV bu n 
dksLVy xzkmaMokWVj jsXeh vkWQ isfj;kj csflu] ,ukZdqye % bafM;k , dEisjsfVo vlslesaV fon n izstsaV flusfj;kA 
27 tqykbZ 2022 dks HkwfoKku foHkkx] eyadkjk dSFkksfyd d‚yst] rfeyukMq }kjk ejhu ikWY;w’ku ,aM bdksykWftdy 
fMxzsMs’ku ¼,eih,bZMh&2022½ ij jk”Vªh; laxks”Bh dk vk;kstu dh xbZA

2. vkfnR;] ,l- ds-] jsorh nkl] —”.kdqekj] ,-] vuwi —”.ku] ds-vkfnR;] ,l- ds-] jsorh nkl] —”.kdqekj] ,-] vuwi —”.ku] ds- ¼2023½A , dEisjsfVo vlslesaV vkWQ lht+uy ,aM 
Lisf’k;y ¶yDpq,’kal vkWQ IykadVu ,caMsal bu Fkzh Ýs’kokWVj ysDl vkWQ dsjyA 09&10 Qjojh 2023 ds nkSjku 
dsjy fo’ofo|ky; ds HkwfoKku foHkkx }kjk ySaMLdsi bdksykWth vizksp QkWj lLVsuscy eSustesaV vkWQ uspqjy ,aM 
ck;ksfjlksflZl ij jk”Vªh; laxks”Bh dk vk;kstu fd;k x;kA

3. vkfnR;] ,l- ds-] —”.kdqekj] ,-] vuwi —”.ku] ds- vkfnR;] ,l- ds-] —”.kdqekj] ,-] vuwi —”.ku] ds- ¼2023½A DokfyVh vlslesaV vkWQ flysfDVM fjt+ok;ZlZ ,aM MSEl 
bu isfj;kj fjoj] lnuZ osLVuZ ?kkV~l] bafM;kA 25 tuojh 2023 dks Qkfrek ekrk us’kuy d‚yst] dksYye ds jlk;u 
foKku ds ihth vkSj vuqla/kku foHkkx }kjk QkbVksdsfeLVªh & ;wlst+ bu esfMflu ,aM bafMfLVª;y ,Iyhds’kal ij 
jkT; Lrjh; laxks”Bh dk vk;kstu fd;k x;kA

4. vkye] ,e-] r`fIr] ,e-] r`fIr] ,e-] xq#ewfrZ] th-ih-] lksfºzu] okbZ-] Rlqftlkdk] ,e-] flag] ,- Mh-] rkdkuks] ,l-] oekZ] ds- ¼2022½A 
fjdaLVªD’ku vkWQ n ysV fe;ksflu jsM‚Dl daMh’ku bu n bZLVuZ vjsfc;u lh ,V vkbZvksMhih lkbV ;w1457 vkWQ 
y{eh csflu ;wftax LVscy vkblksVksIl vkWQ eksfyCMsue ,aM VaxLVuA xksYMfLeM lEesyu 10&15 tqykbZ 2022 ds 
nkSjku gokbZ] la;qDr jkT; vesfjdk esa vk;ksftr fd;k x;kA

5. vydk xksaM] e;ad tks’kh] çlksHk ih- jktu] jktIiu] ,l-] uandqekj] oh- vydk xksaM] e;ad tks’kh] çlksHk ih- jktu] jktIiu] ,l-] uandqekj] oh- ¼2023½A dsjy ySaMLykbM dsl LVMht+ % n 
Msatj bt+ vksuyh fyfefVM Vw LykbM~l ,aM ¶ykst+ vkSj bZou xksV fQDLM bu ̂ ^ØSDl**A djaV VªsaM~l bu vFkZ flLVe 
lkbalst+ ¼lhVhbZ,l,l 2022&23½ laxks”Bh 19&21 tuojh 2023 ds nkSjku HkwfoKku foHkkx] dsjy fo’ofo|ky;] 
f=osUæe esa vk;ksftr dh xbZA

6. vey nso] ts-] V‚elu] ts- ds- vey nso] ts-] V‚elu] ts- ds- ¼2022½A ;w&ihch cSMMsykbV ,aM ftjdksu ,ftl ÝkWe dEce dkcksZuVkbV] lkmFk 
bafM;k] ,aM bEIyhdsa’kal vkWu jhtuy VsDVksfuDlA xksYMfLeM lEesyu 10&15 tqykbZ 2022 ds nkSjku gokbZ] la;qDr 
jkT; vesfjdk esa vk;ksftr fd;k x;kA

7. vuq”kk] ,-] jsLeh bZ- ,-] lqes’k vkj- ds-] uhrk lqdqekj] mUuh—”.ku] lh- ds-vuq”kk] ,-] jsLeh bZ- ,-] lqes’k vkj- ds-] uhrk lqdqekj] mUuh—”.ku] lh- ds- ¼2023½A vaMjLVSafMax n ekbØksfQftDl 
vkWQ okeZ jsu bu yksvj VªksiksLQsfjd DykmM~lA 23&24 ekpZ 2023 ds nkSjku ,lvkj,e baLVhVîwV v‚Q lkbal 
,aM VsDuksy‚th] psUubZ }kjk ckmaMªh ys;j ,Dlpsat izkslsfll ,aM DykbesV psat ¼,uvksch,ybZ,DlDyhe&2023½ ij 
jk”Vªh; dk;Z’kkyk dk vk;kstu fd;k x;kA

8. /keZnkl tS’k/keZnkl tS’k ¼2023½A ,ukyk;fll vkWQ çh&ekWulwu daosfDVo flLVe ;wftax lh&cSaM iksykfjesfVªd jMkj] lsVsykbV 
,aM U;wesfjdy fleqys’kuA daosfDVo LVªksEl % FkaMjLV‚eZ ,aM ykbVfuax fQftDl ij jk”Vªh; laxks”Bh 23 ekpZ 2023 
dks ,ulhbZ,l,l] fr#ouariqje esa vk;ksftr dh xbZA

9. fnO;k eqjyh] jkts’k js?kqukFk] vuwi —”.ku] ds- vuwi —”.ku] ds- ¼2023½A isfy;ksDykbesfVd LVMht+ vkWQ n DokVujh ¶yksM Iysu 
lsfMesaV~l vkWQ v”VeqMh ysd] dksYye fMfLVªDV] dsjy LVsVA djaV VªsaM~l bu vFkZ flLVe lkbalst+ ¼lhVhbZ,l,l 
2022&23½ laxks”Bh 19&21 tuojh 2023 ds nkSjku HkwfoKku foHkkx] dsjy fo’ofo|ky;] f=osUæe esa vk;ksftr dh 
xbZA
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10. xk;=h] ts- ,-] fofiu Vh- jkt] JhyS’k] ds-] ek;k] ds-] in~eyky] Mh- xk;=h] ts- ,-] fofiu Vh- jkt] JhyS’k] ds-] ek;k] ds-] in~eyky] Mh- ¼2023½A okWV,oj n daVªkfLVax vkblksVksfid 
flXuYl bu xzkmaMokWVj lkslZst+ vkWQ n Hkokuh fjoj csflu vkj flXusplZ vkWQ ekmaVsu CykWd fjpktZ\ , LVMh 
ÝkWe n vêkiMh lhtsMvksA 35oha dsjy foKku dkaxzsl 10&14 Qjojh 2023 ds nkSjku dsjy ds bMqDdh esa vk;ksftr 
gqbZA

11. fgeka’kh xqIrk] —”.kdqekj] ,-] vuwi —”.ku] ds- fgeka’kh xqIrk] —”.kdqekj] ,-] vuwi —”.ku] ds- ¼2023½A dkWEizhgsaflo vlslesaV vkWQ gSoh esVYl bu lkWbYl uh;j 
dkfcuh fjoj] bafM;kA djaV VªsaM~l bu vFkZ flLVe lkbalst+ ¼lhVhbZ,l,l 2022&23½ lsfeukj 19&21 tuojh 2023 
ds nkSjku HkwfoKku foHkkx] dsjy fo’ofo|ky;] f=osUæe esa vk;ksftr fd;k x;kA

12. fgeka’kh xqIrk] —”.kdqekj] ,-] vuwi —”.ku] ds- fgeka’kh xqIrk] —”.kdqekj] ,-] vuwi —”.ku] ds- ¼2022½A ,osY;w,’ku vkWQ DokfyVh] dksjs’ku ,aM Ldsfyax iksVsaf’k;y 
vkWQ xzkmaMokWVj fjlksflZl bu dkfcuh fjoj csflu] bafM;kA 29&30 vçSy 2022 ds nkSjku rfeyukMq ds oh-vks- 
fpnacje d‚yst ds HkwfoKku ds ihth vkSj vuqla/kku foHkkx esa dEI;wVs’kuy i;kZoj.k i`Foh foKku ij varjjk”Vªh; 
laxks”Bh vk;ksftr dh xbZA

13. fgeka’kh xqIrk] —”.kdqekj] ,-] vuwi —”.ku] ds-fgeka’kh xqIrk] —”.kdqekj] ,-] vuwi —”.ku] ds- ¼2022½A gkbMªksdsfedy Qsfll ,aM eYVhosfj,V LVsfVdy 
dSjsDVjkbts’ku vkWQ lQsZl okWVj DokfyVh bu dkfcuh fjoj csflu] bafM;kA ty vkSj i;kZoj.k çca/ku ij 
varjjk”Vªh; lEesyu ¼vkbZlhMCY;wbZ,e&2022½] ty lalk/ku fodkl vkSj çca/ku dsaæ] dksf>dksM }kjk 22&24 twu 
2022 ds nkSjku vk;ksftr fd;k x;kA

14. fgeka’kh xqIrk] —”.kdqekj] ,-] vuwi —”.ku] ds- fgeka’kh xqIrk] —”.kdqekj] ,-] vuwi —”.ku] ds- ¼2023½A  n bQSDV~l vkWQ ySaM ;wt+ iSVuZ vkWu n lQsZl okWVj Dok-
fyVh vkWQ dkfcuh fjoj csflu] dsjy&dukZVd LVsV] bafM;kA 09&10 Qjojh 2023 ds nkSjku dsjy fo’ofo|ky; 
ds HkwfoKku foHkkx }kjk ySaMLdsi bdksykWth vizksp QkWj lLVuscy eSustesaV vkWQ uspqjy ,aM ck;ksfjlksflZl ij 
jk”Vªh; laxks”Bh dk vk;kstu fd;k x;kA

15. fgeka’kh xqIrk] —”.kdqekj] ,-] vuwi —”.ku] ds- fgeka’kh xqIrk] —”.kdqekj] ,-] vuwi —”.ku] ds- ¼2023½A ,Dl&js ¶yksjhlsal LVMh vkWQ lsfMesaV~l ÝkWe n bZLV 
¶yksbax dkfcuh fjoj] dukZVd bu ft;ksdsfedy ilZisfDVoA 25 tuojh 2023 dks Qkfrek ekrk us’kuy d‚yst] 
dksYye ds jlk;u foKku ds ihth vkSj vuqla/kku foHkkx }kjk QkbVksdsfeLVªh & fpfdRlk vkSj vkS|ksfxd vuqç;ksxksa 
esa mi;ksx ij jkT; Lrjh; laxks”Bh dk vk;kstu fd;k x;kA

16. thuw tksl] —”.kdqekj] ,-] vuwi —”.ku] ds- thuw tksl] —”.kdqekj] ,-] vuwi —”.ku] ds- ¼2022½A okWVj ,aM lsfMesaV DokfyVh vkWQ v”VeqMh ,LVqvjkbu osVySaM 
flLVe] , jkelj lkbV] lkmFkosLV dksLV vkWQ bafM;kA 27 tqykbZ 2022 dks HkwfoKku foHkkx] eyadkjk dSFkksfyd 
d‚yst] rfeyukMq }kjk leqæh çnw”k.k vkSj ikfjfLFkfrd fxjkoV ¼,eih,bZMh&2022½ ij jk”Vªh; laxks”Bh dk vk;kstu 
fd;k x;kA

17. dfyjkt] ,l-] vuwi —”.ku] ds-] misUæ] ch-] egk e/kq dfyjkt] ,l-] vuwi —”.ku] ds-] misUæ] ch-] egk e/kq ¼2022½ gkbMªksdsfedy dSjsDVjkbts’ku ,aM okWVj DokfyVh 
vlslesaV bu n osYy;kuh ysd & , Ýs’kokWVj lkslZ vkWQ fr#ouariqje ‘kgj] dsjy] nf{k.kh HkkjrA ty foKku 
vkSj çkS|ksfxdh esa gky ds çxfr ij varjjk”Vªh; lEesyu ¼vkbZlhvkj,MCY;w,lVh&2022½ 07&09 fnlacj 2022 ds 
nkSjku Jh ‘kfDr baLVhVîwV v‚Q bathfu;fjax ,aM VsDuksy‚th] rfeyukMq esa vk;ksftr fd;k x;kA

18. dfyjkt] ,l-] pUæ’ks[kj] ,u- dfyjkt] ,l-] pUæ’ks[kj] ,u- ¼2022½ thvkbZ,l e‚Mfyax vkWQ xzkmaMokWVj ,xqesaV’ku Fkzw juvkWQ gkosZfLVax & , 
dsl LVMh vkWQ n fgyh okWVj’ksM bu iyDdM+] dsjy] lkmFk bafM;kA ,dh—r ty lalk/ku çca/ku % laHkkouk,a 
vkSj pqukSfr;ka ¼vkbZlhvkbZMCY;wvkj,e&2022½ ij varjjk”Vªh; lEesyu 08&10 fnlacj 2022 ds nkSjku rfeyukMq ds 
d#.kk baLVhVîwV v‚Q VsDuksy‚th ,aM lkbalst esa vk;ksftr fd;k x;kA

vuqla/kku ifj.kke
vuqla/kku ifj.kke
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19. dfyjkt] ,l-] ikoZrh] ,e- ,l- dfyjkt] ,l-] ikoZrh] ,e- ,l- ¼2023½A thvkbZ,l&csLM Lyksi LVsfcfyVh baMSDl ekWMfyax vkWQ Lyksi Qsfy;j 
gStMZ tksus’ku bu n psfy;kj fjoj csflu vkWQ n osLVuZ ?kkV~l] dsjy lkmFk bafM;kA i`Foh ç.kkyh foKku esa  
orZeku #>ku ¼lhVhbZ,l,l 2022&23½ lsfeukj 19&21 tuojh 2023 ds nkSjku HkwfoKku foHkkx] dsjy fo’ofo|ky;] 
f=osUæe esa vk;ksftr fd;k x;kA

20. dfyjkt] ,l-] dfyjkt] ,l-] v’oFkh] Vh- ,l-] fxz’k xksihukFk ¼2023½A thvkbZ,l&csLM e’khu yfuaZx VsDuhd vkWQ ySaMLykbM 
gStMZ tksus’ku bu n pfy;kj fjoj csflu vkWQ n osLVuZ ?kkV~l] bafM;kA 01&03 Qjojh 2023 ds nkSjku HkkSfrd 
vuqla/kku ç;ksx’kkyk] vgenkckn esa nwljk ÝafV;lZ bu ft;kslkbal fjlpZ d‚UÝsal ¼,Qthvkjlh 2023½ vk;ksftr 
fd;k x;kA

21. dfyjkt] ,l-] —”.kk fç;k] ds- oh-dfyjkt] ,l-] —”.kk fç;k] ds- oh- ¼2023½A thvkbZ,l&csLM vkj;w,l,ybZ e‚Mfyax vkWQ lkWby bjks’ku vlslesaV 
bu n fjoj Fkfejkcjkuh csflu] lkmFk bafM;kA LFkkfud MsVk e‚Mfyax ij rhljk jk”Vªh; lsfeukj % mHkjrs #>ku 
vkSj mi;ksfxrk,a] baVj ;wfuoflZVh lsaVj Q‚j ft;ksLisf’k;y baQ‚esZ’ku lkbal ,aM VsDuksy‚th ¼vkbZ;wlhthvkbZ,lVh½] 
dsjy fo’ofo|ky;] fr#ouariqje }kjk 24&25 ekpZ 2023 ds nkSjku vk;ksftr fd;k x;kA

22. y{eh] ,u- ch-] lqes’k] vkj- ds-] jsLeh] bZ- ,- y{eh] ,u- ch-] lqes’k] vkj- ds-] jsLeh] bZ- ,- ¼2023½A fjeksV lsaflax vkWQ ,jkslksYl bu n Ýh&VªksiksLQsj ;wftax , 
dkWfEcus’ku vkWQ fyMkj ,aM ekbØksoso jsfM;ksehVjA 35oha dsjy foKku dkaxzsl 10&14 Qjojh 2023 ds nkSjku dsjy 
ds bMqDdh esa vk;ksftr gqbZA

23. ekuo dqekj nÙkk] Jhys’k] vkj-] JhyS’k] ds- ekuo dqekj nÙkk] Jhys’k] vkj-] JhyS’k] ds- ¼2023½A ck;ksft;ksdsfeLVªh vkWQ fØfVdy tksu bu n VªkWfiDl % , LVMh 
ÝkWe fØfVdy tksu vkWCtoZsVjht+ bu lkmFk bafM;kA 01&03 Qjojh 2023 ds nkSjku HkkSfrd vuqla/kku ç;ksx’kkyk] 
vgenkckn esa nwljk ÝafV;lZ bu ft;kslkbal fjlpZ d‚UÝsal ¼,Qthvkjlh 2023½ vk;ksftr fd;k x;kA

24. ek;k] ds-] JhyS’k] vkj-] ekth] ;w-] JhyS’k] ds- ek;k] ds-] JhyS’k] vkj-] ekth] ;w-] JhyS’k] ds- ¼2023½A gkbMªksdSfeLVªh ,aM gkbMªksft;ksy‚th vkWQ dksYM ,aM FkeZy 
LizhaXlZ vksoj n lkmFk&osLVuZ ikVZ vkWQ dsjy ,aM dukZVd] bafM;kA 01&03 Qjojh 2023 ds nkSjku HkkSfrd  
vuqla/kku ç;ksx’kkyk] vgenkckn esa nwljk ÝafV;lZ bu ft;kslkbal fjlpZ d‚UÝsal ¼,Qthvkjlh 2023½ vk;ksftr 
fd;k x;kA

25. uandqekj] oh-] f’kofç;k] ,l-] flYik FkSadu uandqekj] oh-] f’kofç;k] ,l-] flYik FkSadu ¼2022½A ¶ywM baDyw’ku VsDuhd QkWj csflu e‚Mfyax & , dsl LVMhA 
01&03 flracj 2022 ds nkSjku vYcVkZ fo’ofo|ky;] ,Me‚UVu] dukMk }kjk iSu&vesfjdu djaV fjlpZ v‚u ¶ywbM 
baDywtu d‚UÝsal ¼ih,lhvkjvks,QvkbZ&2022½ dk vk;kstu fd;k x;kA

26. u;uk oh- gfjnkl] mikluk ,l- cuthZ] ek;k] ds-] in~eyky] Mh-] u;uk oh- gfjnkl] mikluk ,l- cuthZ] ek;k] ds-] in~eyky] Mh-] dqfj;u] ih- ts-] Hkw”k.k] vkj-] nkHkh] ,- ts-] dqfj;u] ih- ts-] Hkw”k.k] vkj-] nkHkh] ,- ts-] 
vxzoky] Mh- ds-] lq/khj] ,- ds-] lsafFkyukFku] Mh- vxzoky] Mh- ds-] lq/khj] ,- ds-] lsafFkyukFku] Mh- ¼2023½A ysV DokVjusjh isfy;ksekWulwu  isfy;ksekWulwu osfj,fcfyVh 
ÝkWe n osLVuZ cs vkWQ caxky % , eYVhç‚Dlh vizkspA 01&03 Qjojh 2023 ds nkSjku HkkSfrd vuqla/kku ç;ksx’kkyk] 
vgenkckn esa nwljk ÝafV;lZ bu ft;kslkbal fjlpZ d‚UÝsal ¼,Qthvkjlh 2023½ vk;ksftr fd;k x;kA

27. in~ek jko] ch-] jfo dqekj] ,e-in~ek jko] ch-] jfo dqekj] ,e- ¼2022½A bt+ n yksvjeksLV esaVy ¼Mh** ys;j½ vfulksVªkWQh] ih ;wfcfDoVl\ ,th;w 
QkWy ehfVax 2022 12&16 fnlacj 2022 ds nkSjku f’kdkxks] ;w,l, esa vk;ksftr dh xbZA

28. çlkn] ,e-] nqcs] lh- ih-çlkn] ,e-] nqcs] lh- ih- ¼2022½A lclQsZl dSjsDVjkbts’ku vkWQ lnuZ xzSuqykbV Vsjsu ¼,lthVh½ ;wftax ,u baVhxzs-
fVM baVjizhVs’ku vkWQ xzsfoVh ,aM eSXusfVd MsVkA Hkkjr esa [kfut vUos”k.k vkSj Hkfo”; dh pqukSfr;ksa ds 75osa o”kZ 
¼,ebZ,QlhvkbZ&2022½ ij jk”Vªh; laxks”Bh 05&06 vçSy 2022 ds nkSjku gSnjkckn esa vk;ksftr dh xbZA
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29. çlkn] ,e-] nqcs] lh- ih-çlkn] ,e-] nqcs] lh- ih- ¼2023½A VsDVksfud ,aM LVªDpjy ,fyesaV~l vkWQ lnuZ xzSuqykbV Vsjsu ¼,lthVh½] lk-
mFk bafM;k % baVjQsfll ÝkWe xzsfoVh ,aM eSXusfVd LVMht+A i`Foh ç.kkyh foKku esa orZeku #>ku ¼lhVhbZ,l,l 
2022&23½ laxks”Bh 19&21 tuojh 2023 ds nkSjku HkwfoKku foHkkx] dsjy fo’ofo|ky;] f=osUæe esa vk;ksftr fd;k 
x;kA

30. çlhrk] ch- ,l-] frtw vkbZ- oxhZl] çdk’k] Vh- ,u-] çlhrk] ch- ,l-] frtw vkbZ- oxhZl] çdk’k] Vh- ,u-] Hkw”k.k] vkj-] ‘kadj] vkj- ¼2023½A fgLVksfjdy psaftl vkWu 
lsfMesaVs’ku ,aM ba¶yw,al vkWQ ,aFkzksikstsfud ,fDVfoVht+ M~;wfjax n ykLV Fkzzh fMdsM~lA 35oha dsjy foKku dkaxzsl 
10&14 Qjojh 2023 ds nkSjku dsjy ds bMqDdh esa vk;ksftr gqbZA

31. çlsuthr nkl] ek;k] ds-] in~eyky] Mh-] çlsuthr nkl] ek;k] ds-] in~eyky] Mh-] yLdj] ,-] lq/khj] ,- ds-] dqekj] ,l-] Hkw”k.k] vkj- ¼2023½A n boksY;w’ku 
vkWQ FkeZy fLçaXl vykWUx n osLV dksLV ft;ksFkeZy izksokbu vkWQ egkjk”Vª] bafM;k % gkbMªksdsfedy ,aM vkblksVks-
fid dkWUlsaVªsaV~lA 01&03 Qjojh 2023 ds nkSjku HkkSfrd vuqla/kku ç;ksx’kkyk] vgenkckn esa nwljk ÝafV;lZ bu 
ft;kslkbal fjlpZ d‚UÝsal ¼,Qthvkjlh 2023½ vk;ksftr fd;k x;kA

32. jtr dqekj ‘kekZ] jtr dqekj ‘kekZ] eqíq ‘ks[kj] in~eyky] Mh-in~eyky] Mh- ¼2022½A juvkWQ tujs’ku izkslsfll bu n áwfeM VªkWfidy dSpesaV 
vkWQ lnuZ osLVuZ ?kkV~lA 02&04 uoacj 2022 ds nkSjku Hkkjrh; çkS|ksfxdh laLFkku] :M+dh esa varjjk”Vªh; Hkwty 
lEesyu ¼vkbZthMCY;wlh&2022½ dk vk;kstu fd;k x;kA

33. jsLeh bZ- ,-] lqes’k vkj- ds-] mUuh—”.ku] lh- ds-]jsLeh bZ- ,-] lqes’k vkj- ds-] mUuh—”.ku] lh- ds-] eukst] ,e- th-] uhrk lqdqekjuhrk lqdqekj ¼2023½A fjfofyax n Vªkaft’kal 
QhplZ vkWQ n izhflfiVs’ku ekbØksfQftDl M~;wfjax vkWulsV Qst vkWQ lkmFkosLV ekWulwuA 35oha dsjy foKku 
dkaxzsl 10&14 Qjojh 2023 ds nkSjku dsjy ds bMqDdh esa vk;ksftr gqbZA

34. jsLeh] vkj-] —”.kdqekj] ,-] vuwi —”.ku] ds-] jsLeh] vkj-] —”.kdqekj] ,-] vuwi —”.ku] ds-] vftEl tsEl ¼2023½A lkWby ft;ksdsfeLVªh ,aM ikWY;w’ku vlslesaV 
vkWQ pkyDdqMh fjoj csflu fon Lis’ky jsQjsal Vw fjikfj;ku QkWjsLV lkbYlA 25 tuojh 2023 dks Qkfrek ekrk 
us’kuy d‚yst] dksYye ds jlk;u foKku ds ihth vkSj vuqla/kku foHkkx }kjk QkbVksdsfeLVªh & fpfdRlk vkSj 
vkS|ksfxd vuqç;ksxksa esa mi;ksx ij jkT; Lrjh; laxks”Bh dk vk;kstu fd;k x;kA

35. lkjFk] ds- oh-] ‘kkth] bZ-] uandqekj] oh- uandqekj] oh- ¼2023½A ft;kstsfud iksVsaf’k;yh VkWfDld ,fyesaV~l ¼ihVhbZ,l½ % ,u 
,ukyk;fll ÝkWe dkljxksM fMfLVªDV] dsjy lnuZ bafM;kA 35oha dsjy foKku dkaxzsl 10&14 Qjojh 2023 ds 
nkSjku dsjy ds bMqDdh esa vk;ksftr gqbZA

36. lkjFk] ds- oh-] ‘kkth] bZ-] uandqekj] oh-uandqekj] oh- ¼2023½A ft;kstsfud iksVsaf’k;y VkWfDld ,fyesaV~l bu xzkmaMokWVj % ,u 
,ukyk;fll ÝkWe dkljxksM fMfLVªDV] dsjy] lnuZ bafM;kA i`Foh ç.kkyh foKku esa orZeku #>ku ¼lhVhbZ,l,l 
2022&23½ laxks”Bh 19&21 tuojh 2023 ds nkSjku HkwfoKku foHkkx] dsjy fo’ofo|ky;] fr#ouariqje esa vk;ksftr 
dh xbZA

37. fla?kk] ,-] frokjh] ,- ds-] uhykatuk ljdkj] Lusgk eq[kthZ] uhykatuk ljdkj] Lusgk eq[kthZ] ljdkj] Vh- ¼2022½A isVªksØksuksy‚ftdy ,oksY;w’ku 
vkWQ QsfYld ,aM esVkisfyfVd xzSuqykbV~l ÝkWe n ukWnZuZ ikV~lZ vkWQ n enqjS Cy‚d % bEIyhds’kal QkWj 
,fM;kdju&dSfEcz;u v‚jkstsusfll bu lnuZ xzSuqykbV Vsjsu] bafM;kA ,th;w Q‚y ehfVax 2022 12&16 fnlacj 2022 
ds nkSjku f’kdkxks] ;w,l, esa vk;ksftr dh xbZA

38. fLerk] ih- ,l-] ek;k] ds-]fLerk] ih- ,l-] ek;k] ds-] lq/khj] ds- ih-] fcanq] oh- ,e-] JhyS’k] ds-] in~eyky] Mh- JhyS’k] ds-] in~eyky] Mh- ¼2023½A , dsl LVMh vkWu n 
fMfefuf’kax dksLV vkWQ fr#oariqje fMfLVªDV ;wftax , U;w okWVj baMSDlA 35oha dsjy foKku dkaxzsl 10&14 Qjojh 
2023 ds nkSjku dsjy ds bMqDdh esa vk;ksftr gqbZA

vuqla/kku ifj.kke
vuqla/kku ifj.kke
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39. JhyS’k] ds-] in~eyky] Mh- JhyS’k] ds-] in~eyky] Mh- ¼2022½A osftVs’ku ,t+ , lsalj QkWj ,fLVesfVax lc lQsZl lkWby okWVj baQkWesZ’ku % 
,foMsafll ÝkWe ,DlisfjesaVy ,aM e‚Mfyax LVMht+ bu fØfVdy tksu vkWct+oZsVjhA 02&04 uoacj 2022 ds nkSjku 
Hkkjrh; çkS|ksfxdh laLFkku] :M+dh esa varjjk”Vªh; Hkwty lEesyu ¼vkbZthMCY;wlh&2022½ dk vk;kstu fd;k x;kA

40. JhyS’k] ds-] vthr dqekj csgjk] jsth Jhfuokl] eq#xu] vkj-] lqjs’k ckcw] Mh- ,l- JhyS’k] ds-] vthr dqekj csgjk] jsth Jhfuokl] eq#xu] vkj-] lqjs’k ckcw] Mh- ,l- ¼2022½A dSjsDVjkbts’ku vkWQ 
lcejhu xzkmaMokWVj fMLpktZ ¼,lthMh½ vykWUx n lkmFkosLV dksLV vkWQ bafM;kA 02&04 uoacj 2022 ds nkSjku 
Hkkjrh; çkS|ksfxdh laLFkku] :M+dh esa varjjk”Vªh; Hkwty lEesyu ¼vkbZthMCY;wlh&2022½ dk vk;kstu fd;k x;kA

41. JhyS’k] vkj-] ekuo dqekj nÙkk] Jhys’k] ds-] ek;k] ds-JhyS’k] vkj-] ekuo dqekj nÙkk] Jhys’k] ds-] ek;k] ds- ¼2023½A dsfeLVªh vkWQ fMlksYoM estj b;ksal bu eqUukj 
fØfVdy tksu vkWct+oZsVjh ¼lhtsMvks½] lnuZ osLVuZ ?kkV~l] bafM;kA 01&03 Qjojh 2023 ds nkSjku HkkSfrd  
vuqla/kku ç;ksx’kkyk] vgenkckn esa nwljk ÝafV;lZ bu ft;kslkbal fjlpZ d‚UÝsal ¼,Qthvkjlh 2023½ vk;ksftr 
fd;k x;kA

42. V‚elu] ts- ds-] vey nso] ts-]V‚elu] ts- ds-] vey nso] ts-] ¼2022½A ØLVy ,oksY;w’ku vkWQ lkmFk bafM;u xzSuqykbV~l % balkbV~l ÝkWe 
ftjdksu ,p,Q vkblksVksiA xksYMfLeM lEesyu 10&15 tqykbZ 2022 ds nkSjku gokbZ] la;qDr jkT; vesfjdk esa 
vk;ksftr dh xbZA

43. r`fIr] ,e-]r`fIr] ,e-] xq#ewfrZ] th- ih-] cky—”.k] ds-] ySECl] ,y-] fj;ksVs] ts-] v‚Mªh] ,l-] ekSlk] vkbZ- ¼2022½A ft;ksdsfedy 
,aM vkblksVksfid fQaxjfizafVax vkWQ ekWulwuy izhflfiVs’ku ,aM ekbØksDykbesV bu , áwfeM VªkWfidy fjoj csflu 
¼Lo.kZ & eSfMly fjoj½ vkWQ n osLVuZ ?kkV~l] bafM;kA 24&26 uoacj 2022 ds nkSjku ,lvkjVh,e fo’ofo|ky;] 
egkjk”Vª esa i`Foh ds foKku esa çxfr % lekt ds fy, çklafxdrk ¼,,lbZvkj,l½ ij varjjk”Vªh; lEesyu vk;ksftr 
fd;k x;kA

44. mUuh—”.ku lh- ds-mUuh—”.ku lh- ds- ¼2023½A ,ukyk;fll vkWQ VªkWfidy ykbVfuax g‚VLi‚V~l bu lnuZ bafM;k ;wftax bafM;u 
ykbVfuax fMVsD’ku usVodZA vesfjdh ekSle foKku lkslk;Vh dh 103oha okf”kZd cSBd vkSj fctyh MsVk ds ekSle 
foKku vuqç;ksx ij 11oka lEesyu 08&12 tuojh 2023 ds nkSjku Msuoj] ;w,l, esa vk;ksftr fd;k x;kA

45. mUuh—”.ku lh- ds-mUuh—”.ku lh- ds- ¼2023½A ykbVfuax g‚VLi‚V bu bafM;kA daosfDVo LVkWElZ % FkaMjLV‚eZ ,aM ykbVfuax fQftDl 
ij jk”Vªh; laxks”Bh % 23 ekpZ 2023 dks ,ulhbZ,l,l] fr#ouariqje esa vk;ksftr dh xbZA

46.  mikluk ,l- cuthZ] ek;k] ds-] in~eyky] Mh-] tks’kh] ds- ch-] mikluk ,l- cuthZ] ek;k] ds-] in~eyky] Mh-] tks’kh] ds- ch-] nkHkh] ,- ts-] lq/khj] ,- ds-] Hkw”k.k] vkj- ¼2023½A 
gkbMªksDykbesV psaftl M~;wfjax 3&5 ds- ÝkWe n lnuZ bafM;k ,aM bV~l Xykscy VsyhdusD’kuA 01&03 Qjojh 2023 
ds nkSjku HkkSfrd vuqla/kku ç;ksx’kkyk] vgenkckn esa nwljk ÝafV;lZ bu ft;kslkbal fjlpZ d‚UÝsal ¼,Qthvkjlh 
2023½ vk;ksftr fd;k x;kA 

vu
qla/

kku
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fj.
kke

vu
qla/

kku
 i

fj.
kke
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5- Ckkg~; vkSj ijke’kZ ifj;kstuk,a5- Ckkg~; vkSj ijke’kZ ifj;kstuk,a

,ulhbZ,l,l us o”kZ 2022&23 ds nkSjku dqN cká vuqnku ifj;kstukvksa vkSj dbZ ijke’kZ ifj;kstukvksa dks iwjk fd;kA 
cká foŸk iksf”kr ifj;kstukvksa dks dsjy ljdkj vkSj Hkkjr ljdkj dh ,tsafl;ksa }kjk izk;ksftr fd;k x;k FkkA ijke’kZ 
ifj;kstuk,a eq[; :i ls rVh; fofu;eu {ks= ds fy, ,pVh,y vkSj ,yVh,y ds lhekadu ds fy, ‘kq: dh xbZ FkhaA

rVh; {ks= izca/kurVh; {ks= izca/ku

Hkkjr ljdkj vkSj rVh; jkT;ksa dh rVh; uhfr ns’k ds rVh; {ks=ksa dks :ijs[kk ds vanj fodflr djuk gSA ;g rVh; 
lalkèkuksa ds mi;ksx dks bldh vfèkdre {kerk vkSj rVh; ikfjfLFkfrd ra= dh dk;kZRed v[kaMrk dks cuk, j[kus ds 
fy, lqfuf’pr djsxkA bl mikxe ls dqN gn rd rVh; leqnk;ksa vkSj xq.kksa ij rVh; [krjksa ds çHkko dks fu;af=r 
djus esa Hkh enn feysxhA lhvkjtsM ds ekè;e ls rVh; {ks= esa mPp çHkko okyh xfrfofèk;ksa dks fofu;fer djuk bl 
ç;kl esa çHkkoh midj.kksa esa ls ,d gSA 

Ok”kZ 2019 fofu;e ds vuqlkj dsjy ds rVh; {ks= çcaèku ;kstuk ¼lhtsM,eih½ dks rS;kj djus ds fgLls ds :i esa] dsjy 
ds mu lHkh 10 ftyksa esa O;kid cqfu;knh okLrfod tkudkjh ,d= dh xÃ gS tgka lhvkjtsM ykxw gS vkSj thvkÃ,l 
IysVQ‚eZ ij rS;kj fd, x, ekufp=ksa esa la’kksèku fd;k tk jgk gSA i;kZoj.k] ou vkSj tyok;q ifjorZu ea=ky;] Hkkjr 
ljdkj ds funsZ’kkuqlkj jkT; ds laiw.kZ ,pVh,y vkSj ,yVh,y ft;ks MsVk csl dks jk”Vªh; lrr rVh; çcaèku dsanz 
¼,ulh,llh,e½ dks blds lR;kiu ds fy, Hkstk x;k gSA

o”kZ ds nkSjku yxHkx 15 ijke’kZ ifj;kstuk,a iwjh dh xb± vkSj 19 ijke’kZ dk;Z çxfr ij FksA

Ckkg~; vkSj ijke’kZ ifj;kst
uk,a

Ckkg~; vkSj ijke’kZ ifj;kst
uk,a
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rkfydk 5-1 % tkjh cká vuqnku lgk;rk ifj;kstukvksa dh lwph

d- d- 
la-la-

ifj;kstuk dk 'kh"kZdifj;kstuk dk 'kh"kZd fuf/kdj.k ,tsalhfuf/kdj.k ,tsalh
dqy ifjO;; dqy ifjO;; 
¼yk[k #i, ¼yk[k #i, 

esa½esa½

1. Mh,lVh baLik;j QSdYVh ,okMZ & buksos'ku bu lkbal ijL;wV 
QkWj baLik;MZ fjlpZ & MkW- r`fIr eqxqyh 

foKku ,oa izkS|ksfxdh 
foHkkx] Hkkjr ljdkj

35.00

2. Mh,lVh baLik;j QSdYVh ,okMZ & buksos'ku bu lkbal ijL;wV 
QkWj baLik;MZ fjlpZ & M‚- o`ank eqdqanu 

foKku ,oa izkS|ksfxdh 
foHkkx] Hkkjr ljdkj

22.00

3.
^^cSd Vw ySc** & iksLV MkWDVjy QSyksf'ki izksxzke & izkstsDV 
vuVkbVYM ̂^lkbdks&bdksukWfed ,.M ,uok;ZUkesaVy ok,fcfyVh 
vkWQ iEck vdsusdksfoy & oSIij fyad** & MkW- fLerk ih- ,l 

dsjy jkT; foKku] 
izkS|ksfxdh ,oa i;kZoj.k 

ifj"kn 

14.17

4. lsfMesaV ctÇVx vkSj ohvkÃ,l,y ifj;kstuk LFky vkSj 
vklikl ds {ks= esa ygjksa ij vè;;u 

foÇ>te baVjus'kuy lhiksVZ 
fyfeVsM

98.44

5.
#f'kdksaMk Cyw&¶ySx çekf.kr leqæ rV] fo'kk[kkiÙkue leqæ 
& lSd esa VhMhih ifj;kstuk ij fji èkkjkvksa dh igpku vkSj 
fuxjkuh 

varfj{k vuqç;ksx dsaæ] 
bljks] Hkkjr ljdkj

17.99

6.

foKku vuqla/kku ;kstuk & ifj;kstuk ftldk 'kh"kZd 
^^,fLVes’ku vkWQ lkWby okWVj ¶yDlsl bu n gkbZ&vfYVV~;wV 
ekmVsaul okWVj’ksM bu dsjy ;wftax bu&lhVw vkWCtsZos’ku ,aM 
ekWMfyax** 

dsjy jkT; foKku] 
izkS|ksfxdh ,oa i;kZoj.k 

ifj"kn 

14.38

7.

efgyk oSKkfud ;kstuk&, & ifj;kstuk ftldk 'kh"kZd 
^^gkbMªksft;ksdsfedy ok;&,&ok; th,pth bfe’ku LVMht 
bu d#oUuwj fjoj csflu] lkmFkuZ osLVuZ ?kkV~l] bafM;k fon~ 
Lis’ky jsQjsal Vw ,uok;uZesaVy ikWiqys’ku ,aM DykbesV psat** 
& lqJh flth lnkf'kou

foKku ,oa izkS|ksfxdh 
foHkkx] Hkkjr ljdkj

18.80
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Ckkg~; vkSj ijke’kZ ifj;kst
uk,a

Ckkg~; vkSj ijke’kZ ifj;kst
uk,a

rkfydk 5-2 % iw.kZ lhvkjtsM ijke’kZ ifj;kstukvksa dh lwph

Ø- Ø- 

la- la- 
fjiksVZ la-fjiksVZ la- Qkby la-Qkby la- ifj;kstuk dk ukeifj;kstuk dk uke

1
,ulhbZ,l,l @ 
lhvkjtsM @ 11 @ 2022

lhvkjtsM @ 
27 @ 2020

Jhjks'k MsoyilZ] dUuwj ¼dUuwj ftys esa Hkouksa dk fuekZ.k½

2 ,ulhbZ,l,l @ 
lhvkjtsM @ 12 @ 2022

lhvkjtsM @ 
12 @ 2022

Jh foey fot; dqekj] fr#ouariqje ¼fr#ouariqje ftys ds dMdeiYyh 
xkao esa dUosa'ku lsaVj dk fuekZ.k½

3 ,ulhbZ,l,l @ 
lhvkjtsM @ 14 @ 2022

lhvkjtsM @ 
04 @ 2022

dsjy jksM QaM cksMZ] ,ukZdqye @ f='kwj ;wfuV ¼f='kwj ftys esa 
dSuksyhdSuky ij f=çk;j fczt dk fuekZ.k½

4 ,ulhbZ,l,l @ 
lhvkjtsM @ 15 @ 2022

lhvkjtsM @ 
26 @ 2022

Jh eksgEen lyhg ds- oh- vkSj vU;] dksf>dksM ¼okf.kfT;d lg vkoklh; 
Hkou dk fuekZ.k] Qsjksd uxj ikfydk] dks>hdksM ftyk½

5 ,ulhbZ,l,l @ 
lhvkjtsM @ 16 @ 2022

lhvkjtsM @ 
29 @ 2020

yksd fuekZ.k foHkkx ¼iqy çHkkx½] ,ukZdqye ¼dksMqaxYywj d;ky] f='kwj 
ftys esa iqyqV lekukarj iqyksa dk fuekZ.k½

6 ,ulhbZ,l,l @ 
lhvkjtsM @ 17 @ 2022

lhvkjtsM @ 
18 @ 2022

=ko.kdksj] VkbVsfu;e çksMDV~l fyfeVsM] fr#ouariqje ¼dMdeiYyh 
xkao] fr#ouariqje ftys esa =ko.kdksj VkbVsfu;e çksMDV~l fyfeVsM dk 
fuekZ.k½

7 ,ulhbZ,l,l @ 
lhvkjtsM @ 18 @ 2022

lhvkjtsM @ 
31 @ 2020

yksd fuekZ.k foHkkx ¼iqy çHkkx½] ,ukZdqye ¼,ukZdqye ftys esa u;kjkecye 
gcZVZ fczt dk fuekZ.k½

8
,ulhbZ,l,l @ 
lhvkjtsM @ 01 @ 2023

lhvkjtsM @ 
17 @ 2020

yksd fuekZ.k foHkkx ¼iqy çHkkx½] ,ukZdqye ¼,ukZdqye vkSj vykIiq>k 
ftyksa dks tksM+us okys dqacyaxh dsYVªksu Qsjh fczt dk fuekZ.k½

9
,ulhbZ,l,l @ 
lhvkjtsM @ 02 @ 2023

lhvkjtsM @ 
17 @ 2022

dsjy jkT; fo|qr cksMZ fyfeVsM] dksf>dksM izHkkx ¼xka/kh jksM] dksf>dksM 
ftys esa fujh{k.k caxys dk fuekZ.k½

10
,ulhbZ,l,l @ 
lhvkjtsM @ 03 @ 2023

lhvkjtsM @ 
38 @ 2022

Jh Fkkf;ydqUgkcnqYyk gkth vkSj vU;] dksf>dksM ¼dksf>dksM ftys ds 
dlkck xkao esa okf.kfT;d Hkou dk fuekZ.k½

11
,ulhbZ,l,l @ 
lhvkjtsM @ 04 @ 2023

lhvkjtsM @ 
37 @ 2022

Jh ds- ih- f'kgkcq)hu] dUuwj ¼dUuwj ftys esa vikVZesaV lg okf.kfT;d 
Hkou dk fuekZ.k½

12
,ulhbZ,l,l @ 
lhvkjtsM @ 05 @ 2023

lhvkjtsM @ 
29 @ 2022

dsvkbZVhlhvks ds ek/;e ls xksJh }hi fodkl çkf/kdj.k ¼dUuwj ftys ds 
FkkykLlsjh xkao esa LVsfM;e dk fodkl½

13
,ulhbZ,l,l @ 
lhvkjtsM @ 06 @ 2023

lhvkjtsM @ 
16 @ 2022

gkcZj bathfu;fjax foHkkx] fr#ouariqje ¼fr#ouariqje ftys ds dqyFkqj 
iapk;r esa eNyh idM+us ds canjxkg dk fuekZ.k½

14
,ulhbZ,l,l @ 
lhvkjtsM @ 07 @ 2023

lhvkjtsM @ 
23 @ 2021

gkcZj bathfu;fjax lc&fMohtu] eqFkykiks>h ¼fr#ouariqje ftys esa 
is#ekFkqjk leqæ rV dk fodkl½

15
,ulhbZ,l,l @ 
lhvkjtsM @ 08 @ 2023

lhvkjtsM @ 
15 @ 2022

canjxkg vkSj varnsZ'kh; ty ifjogu funs'kky;] vksfM'kk ¼[kqnkZ ftys 
vkSj iqjh ftys] vksfM'kk esa jks&iSDl tsVh vkSj lac) cqfu;knh lajpuk 
dk fuekZ.k½
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,a rkfydk 5-3 % tkjh lhvkjtsM ijke’kZ ifj;kstukvksa dh lwph 

d-d-
la-la- ifj;kstuk dk ‘kh”kZdifj;kstuk dk ‘kh”kZd fuf/kdj.k ,tsalhfuf/kdj.k ,tsalh

izkIr fuf/k izkIr fuf/k 
¼yk[k #i, ¼yk[k #i, 

esa½esa½

1.

fMykbus,'ku vkWQ 
,lVh,y @ ,yVh,y  
,.M izhijs'ku vkWQ 
,lvkjtsM LVsV~l 
fjiksVZ 

yksd fuekZ.k foHkkx & lM+d izHkkx] dksYye ¼is#eksu] dksUuf;y 
dnoq] dUuudêw dnoq] dfêydnkoq] vkJe Çyd jksM] Qkfrek }hi & 
v#yIiuFkq#Fk fczt dk fuekZ.k½

11.88

2. & rnSo & i;ZVu foHkkx] fr#ouariqje ¼ifj;kstuk Þvôqye >hy vkSj mlds 
tyxzg.k {ks= dk th.kksZ)kj] dsjy dk iquÆuekZ.k] LFkk;h rjhdkÞ½ 

3.75

3. & rnSo & dsjy VwfjTe baÝkLVªDpj fyfeVsM] fr#ouariqje ¼dfnuedqye dk 
fodkl & vapqFksaxq cSdokVj VwfjT+e d‚fjMksj½

6.08

4. & rnSo &
,MCY;w g‚fLiVSfyVh çk- fyfeVsM] Fkk;d‚M] fr#ouariqje ¼pksokjk] 
dksêkdy xkao] fr#ouariqje esa gksVy lg vkoklh; vikVZesaV ifj;kstuk 
dk fuekZ.k½

7.26

5. & rnSo &
gkcZj bathfu;fjax fMohtu] dkljxksM ¼dkljxksM ftys ds dkUgkaxM 
,yvkslh esa vtkuwj xzke iapk;r esa eNyh idM+us ds canjxkg dk fuekZ.
k½

3.60

6. & rnSo &
vnkuh canjxkg vkSj fo'ks"k vkÆFkd {ks=] xqtjkr ¼eqanzk] dPN] xqtjkr esa 
vkS|ksfxd ikdZ@,lÃtsM ds fodkl ds fgLls ds :i esa nks foyo.khdj.k 
la;a=ksa vkSj lac) lsou vkSj cfgokZg lqfoèkkvksa dk fuekZ.k½

9.88

7. & rnSo &
fdVdks ds ek/;e ls xksJh }hi fodkl çkf/kdj.k ¼psUuwj }hi dks 
dnekdqMh] ,ukZdqye ftys ds dksBkM }hi ls tksM+us okys çLrkfor iqy 
ds fy,½

3.72

8. & rnSo & flVh fe'ku çca/ku bdkbZ] ve`r & dksfPp fuxe] ¼,Mkdksph] ,ukZdqye 
ftys esa fodsUæh—r lhojst ç.kkyh dk fuekZ.k½

3.72

9. & rnSo & dsjy jksM QaM cksMZ] ,ukZdqye @ f='kwj ;wfuV ¼psaneaxye&eêqiqje fczt 
dk fuekZ.k] ,ukZdqye ftyk½ 

3.34

10. & rnSo & dsjy jksM QaM cksMZ] vykIiq>k ;wfuV ¼is#Ecye & iukoyh fczt] 
vykIiq>k ftyk dk fuekZ.k½

3.34

11. & rnSo & dsjy jksM QaM cksMZ] vykIiq>k ;wfuV ¼usnqEczDdMq&foyDdqekje fczt] 
vykIiq>k ftyk dk fuekZ.k½

3.34

12. & rnSo & dsjy jksM QaM cksMZ] ,ukZdqye @ f='kwj ;wfuV ¼dqacya?kh&dandknkoq jksM 
dk fuekZ.k] ,ukZdqye ftyk½

3.34

13. & rnSo & vnkuh ,;jiksVZ gksfYMaXl fyfeVsM] fr#ouariqje ¼fr#ouariqje 
varjjk"Vªh; gokbZ vìs dk flVh lkbM fodkl½

3.40

14. & rnSo & fdVdks ds ek/;e ls dsjy eSjhVkbe cksMZ ¼vf>Ddy canjxkg] dUuwj 
ftys ls jsr dh [kqnkbZ½

3.34
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15. & rnSo & ruwj uxj ikfydk] eyIiqje ¼lkexzh iquiZzkfIr lqfo/kk dsaæ dk fuekZ.k] 
eyIiqje ftyk½

3.72

16 & rnSo & vnkuh ,;jiksVZ gksfYMaXl fyfeVsM] fr#ouariqje ¼fr#ouariqje 
varjjk"Vªh; gokbZ vìs dk fodkl½

10.21

17. & rnSo &
dsjy jksM QaM cksMZ] vykIiq>k ;wfuV ¼v:j] vykIiq>k ftys esa dDdFkq:Fk 
}hi dks tksM+us okyh dDdFkq:Fk Qsjh dk fuekZ.k½

3.40

18. & rnSo &
dsjy jksM QaM cksMZ] dksf>dksM @ ok;ukM ;wfuV ¼oMdkjk xkao 
esa dqfê;kMh unh ds ikj dksêDdy dnkoq ls jsr ds fdukjksa rd 
dqatkfyejDdj iqy dk fuekZ.k½

3.72

19. & rnSo &
varnsZ'kh; usfoxs'ku çHkkx ¼dUuwj vkSj dksf>dksM fty] dsjy esa 9 uko 
?kkVksa dk fuekZ.k½

6.68

Ckkg~; vkSj ijke’kZ ifj;kst
uk,a

Ckkg~; vkSj ijke’kZ ifj;kst
uk,a
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6- ubZ lqfo/kk,a6- ubZ lqfo/kk,a

,ulhbZ,l,l us foŸkh; o”kZ ds nkSjku i`Foh foKku ds v/;;u ds {ks= esa vxz.kh vuqla/kku djus ds fy, dbZ ifj”—r 
fo’ys”k.kkRed lqfo/kkvksa dk izki.k fd;kA [kjhns x, midj.kksa ds fooj.k vkSj mudh izeq[k fo’ks”krk,a uhps nh xbZ gSaA

ubZ lqfo/kk,
ubZ lqfo/kk,

Ø- Ø- 
la- la- 

midj.k @ lqfo/kk midj.k @ lqfo/kk 
dk ukedk uke

esd @ ekWMyesd @ ekWMy vuqiz;ksxvuqiz;ksx lqfo/kk@lk/ku dh rLohjlqfo/kk@lk/ku dh rLohj

1. cz‚McSaM lhLeksehVj
vkjbZ,Q VhbZds 
151ch&120

Hkw&xfr dk ,d lrr fjd‚MZ & 
Hkwdai@ fge Hkwdai dk irk yxkus 
vkSj milrg lajpuk vkSj fo:i.k 
iSVuZ dks le>us ds fy, mi;ksx 
fd;k tkrk gSA 

2. gSaMgsYM jMkj 
osyksflVh ehVj

LV‚dj çks AA 
,lohvkj

xSj&laidZ ra= vkSj fo’oluh; ty 
çokg eki ds ek/;e ls /kkjkvksa vkSj 
ufn;ksa esa lrgh ty osx dks ekius 
ds fy, jMkj vk/kkfjr midj.kA

3.
ok;qeaMyh; os/k’kkyk 
& Lopkfyr ekSle 
LVs’ku

dSEicsy oSKkfud

ekSle LVs’ku] lhyksehVj vkSj 
fMlMªksehVj ls lqlfTtr ok;qeaMyh; 
os/k’kkyk lqfo/kk tokgjyky 
usg: m”.kdfVca/kh; ouLifr 
m|ku vkSj vuqla/kku laLFkku 
¼ts,uVhchthvkjvkbZ½] fr#ouariqje 
esa if’peh ?kkV ds e/; ÅapkbZ okys 
LFkkuksa ij o”kkZ vkSj cknyksa dh fujarj 
fuxjkuh djus esa l{ke cukrh gSA
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7- lEesyu] lsfeukj vkSj dk;Z’kkyk7- lEesyu] lsfeukj vkSj dk;Z’kkyk

7-1 laogu rwQkuksa ij jk”Vªh; laxks”Bh % xjt vkSj fctyh HkkSfrdh7-1 laogu rwQkuksa ij jk”Vªh; laxks”Bh % xjt vkSj fctyh HkkSfrdh

fo’o ekSle foKku fnol ds laca/k esa] ,ulhbZ,l,l us 23 ekpZ 2023 dks ^laoguh rwQku % xjt vkSj fctyh HkkSfrdh* 
ij ,d fnolh; jk”Vªh; laxks”Bh dk vk;kstu fd;kA ,ulhbZ,l,l ds funs’kd çks- T;ksfrjatu ,l- js us dk;ZØe dk 
mn~?kkVu fd;kA laxks”Bh esa ns’k ds fofHkUu fgLlksa ls oSKkfudksa] ‘kks/kdrkZvksa vkSj LukrdksÙkj Nk=ksa lfgr 70 ls vf/kd 
çfrfuf/k;ksa us Hkkx fy;kA Nk=ksa vkSj ofj”B oSKkfudksa ds chp lh/ks laokn ds fy, ^ehV , lkbafVLV* uked ,d laokn 
l= Hkh vk;ksftr fd;k x;kA

lEesyu] lsfeukj vkSj d
k;Z’kkyk 

lEesyu] lsfeukj vkSj d
k;Z’kkyk 
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8-1 Çgnh i[kokM+k lekjksg8-1 Çgnh i[kokM+k lekjksg

dk;ZØe dk mn~?kkVu 14 flracj 2022 dks M‚- ,u- iw.kZpaæ jko] eq[; oSKkfud] jk”Vªh; Hkw&HkkSfrdh; vuqla/kku laLFkku] 
gSnjkckn vkSj iwoZ funs’kd] ,ulhbZ,l,l }kjk fd;k x;k] ftlds ckn ^^n MsMfy,LV vFkZDosd ,aM lwukeh vkWQ n 
bafM;u lcdaVhusaV bu n bZ;j o”kZ 2004** fo”k; ij mudh oSKkfud ckrphr gqbZA dk;ZØe ds Hkkx ds :i esa fofHkUu 
çfr;ksfxrk,a tSls fuca/k ys[ku] Jqrys[k] ç’uksÙkjh] lLoj ikB] okn&fookn vkfn vk;ksftr dh xbZaA lekiu lekjksg 14 
vDVwcj 2022 dks vk;ksftr fd;k x;k FkkA ,ulhbZ,l,l ds funs’kd çksQslj T;ksfrjatu ,l- js us lekjksg dk mn~?kkVu 
fd;k vkSj çfr;ksfxrkvksa ds fotsrkvksa dks iqjLdkj forfjr fd,A

8-2 LoPN lkxj lqjf{kr lkxj & rVh; lQkbZ vfHk;ku8-2 LoPN lkxj lqjf{kr lkxj & rVh; lQkbZ vfHk;ku

^LoPN lkxj] lqjf{kr lkxj* vfHk;ku] lkewfgd dkjZokbZ ds ek/;e ls leqæ ds LokLF; esa lq/kkj ds fy, 75 fnolh; 
ukxfjd usr`Ro okyk vfHk;ku tks vktknh dk ve`r egksRlo lekjksg ds lkFk Hkh esy [kkrk gS] ftldk lekiu 17 
flracj 2022 ¼varjjk”Vªh; rVh; lQkbZ fnol½ dks Hkkjr ds 7500 ls vf/kd fd-eh- leqæ rV ij 75 leqæ rVksa dks doj 
djus okys lcls cM+s leqæ rV lQkbZ dk;ZØe ds lkFk gqvkA ,ulhbZ,l,l us dsjy( f=osUæe esa dksoye] dksYye esa 
v>hdy] vkSj ,ukZdqye ftys esa psjkbZ vkSj dq>hiYyh leqæ rV ds 4 leqæh rVksa ij lQkbZ vfHk;ku dk leUo; djds 
jk”VªO;kih vfHk;ku esa ;ksxnku fn;kA Hkkjr ds ekuuh; fons’k ,oa lalnh; dk;Z jkT; ea=h Jh- oh- eqjyh/kju us dksoye 
esa ,ulhbZ,l,l }kjk lefUor vfHk;ku dk mn~?kkVu fd;kA çks- T;ksfrjatu ,l- js] funs’kd] ,ulhbZ,l,l us dk;ZØe 
dh v/;{krk dhA dksoye leqæ rV ls yxHkx 1-8 Vu dpjk ,d= fd;k x;kA dsjy ds ekuuh; jkT;iky Jh- vkfjQ 
eksgEen [kku us ,ukZdqye ds nks leqæ rVksa ij ,ulhbZ,l,l }kjk lefUor vfHk;ku dk mn~?kkVu fd;kA vfHk;ku ds 
rgr 1-6 Vu IykfLVd ,d= fd;k x;kA vthdy leqæ rV] dksYye ij pyk, x, vfHk;ku esa] leqæ rV ls yxHkx 5 
Vu dpjk ,d= fd;k x;k] ftlesa IykfLVd dpjk yxHkx 3-5 Vu FkkA vfHk;ku ds nkSjku ,ulhbZ,l,l ds lkFk&lkFk 
Ldwyksa @ d‚ystksa @ xSj ljdkjh laxBuksa vkSj Hkkjrh; rVj{kd cy }kjk dbZ dk;ZØe vk;ksftr fd, x,A

8-3 jktHkk”kk laca/kh lalnh; lfefr8-3 jktHkk”kk laca/kh lalnh; lfefr

jktHkk”kk ij lalnh; lfefr dh nwljh mi lfefr us 27 flracj 2022 dks fr#ouariqje esa jk”Vªh; i`Foh foKku v/;;u 
dsaæ ds lkFk ,d voyksdu cSBd dhA lfefr us i`Foh foKku ea=ky; vkSj jktHkk”kk foHkkx ds ofj”B vf/kdkfj;ksa dh 
mifLFkfr esa jktHkk”kk esa dk;ksaZ dk ys[kk ijh{k.k fd;kA

8-4 ,ulhbZ,l,l fganh if=dk % ^i`Foh*8-4 ,ulhbZ,l,l fganh if=dk % ^i`Foh*

Jherh bafnjk ewfrZ] la;qDr lfpo] i`Foh foKku ea=ky; us laLFkku ds ofj”B oSKkfudksa ds lkFk 28 flracj 2022 dks fganh 
if=dk ^i`Foh* dk nwljk laLdj.k tkjh fd;kA fganh ys[kksa ds vykok] if=dk laLFkku ds fy, laxr lelkef;d oSKkfud 
ys[kksa dk Hkh o.kZu djrh gSA

8-5 lrdZrk tkx:drk lIrkg8-5 lrdZrk tkx:drk lIrkg

dsanzh; lrdZrk vk;ksx ds ifji= ds vuqlkj] lrdZrk tkx:drk lIrkg fo”k; *fodflr jk”Vª ds fy, Hkz”Vkpkj eqDr 

8- foLrkj xfrfof/k;ka8- foLrkj xfrfof/k;ka

foLrkj xfrfof/k;ka
foLrkj xfrfof/k;ka
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Hkkjr* ds lkFk 31 vDrwcj ls 6 uoacj 2022 ds lkFk euk;k x;k FkkA Hkz”Vkpkj eqDr Hkkjr ds –f”Vdks.k ds lkFk ,dtqVrk 
fn[kkus ds fy, ,ulhbZ,l,l deZpkfj;ksa us 31 vDVwcj 2022 dks lR;fu”Bk dh çfrKk yhA dk;ZØe ds Hkkx ds :i 
esa] dsjy ds iwoZ iqfyl egkfuns’kd M‚- vysDtsaMj tSdc vkbZih,l ¼lsokfuo`Ùk½ us 7 uoacj 2022 dks lrdZrk eqíksa ij 
,d O;k[;ku fn;kA blds vykok] ,ulhbZ,l,l esa Ldwyh Nk=ksa ds fy, ^^esjs liuksa dk Hkz”Vkpkj eqDr Hkkjr** fo”k; ij 
,d Hkk”k.k çfr;ksfxrk vkSj ^^Hkz”Vkpkj % dkj.k vkSj lek/kku** fo”k; ij ,d fuca/k ys[ku çfr;ksfxrk dk vk;kstu fd;k 
x;k FkkA

8-6 teZu çfrfuf/keaMy dk nkSjk8-6 teZu çfrfuf/keaMy dk nkSjk

teZuh dh laln ds lnL;ksa ds ,d çfrfuf/keaMy us 01 Qjojh 2023 dks jk”Vªh; i`Foh foKku v/;;u dsaæ dk nkSjk 
fd;kA lnL;ksa us tyok;q ifjorZu ds fofHkUu igyqvksa vkSj dsjy dks çHkkfor djus okys lacaf/kr eqíksa dks le>us ds fy, 
,ulhbZ,l,l ds oSKkfudksa ds lkFk ckrphr dhA

8-7 varjjk”Vªh; efgyk fnol 20238-7 varjjk”Vªh; efgyk fnol 2023

10 ekpZ 2023 dks ,ulhbZ,l,l esa varjjk”Vªh; efgyk fnol 2023 euk;k x;kA M‚- ih- Jhyrk] oSKkfud @ 
bathfu;j&,lth vkSj çeq[k] ekuo lalk/ku fodkl çHkkx] foØe lkjkHkkbZ varfj{k dsaæ eq[; vfrfFk FkhaA dk;ZØe ds 
fgLls ds :i esa ,ulhbZ,l,l dh lsokfuo`Ùk efgyk deZpkfj;ksa dks lEekfur fd;k x;k vkSj ^fMftVy % tsaMj lekurk 
ds fy, uokpkj vkSj çkS|ksfxdh* fo”k; dks c<+kok nsus ds fy, Hkk”k.k çfr;ksfxrk] ç’uksÙkjh] ppkZ tSls fofHkUu dk;ZØe 
vk;ksftr fd, x,A

8-8 i`Foh foKku eap8-8 i`Foh foKku eap

,ulhbZ,l,l ds i`Foh foKku eap ¼bZ,l,Q½ us 2022&23 ds nkSjku ,ulhbZ,l,l ds oSKkfudksa vkSj ‘kks/kdrkZvksa }kjk 
i`Foh foKku ds fofHkUu fo”k;ksa ij 10 O;k[;ku vk;ksftr fd,A 

1. 08 vçSy 2022 dks ̂ ^flLVesfVd ySaMLykbM gStkMZ ,okY;w’ku % ÝkWe ySaMLykbM llsfIVfcfyVh eSfiax Vw DokafVVsfVo 
LVsfcfyVh ,ukyk;fll ,aM fMtkbu vkWQ daVªksy eStlZ & , dsl LVMh vkWQ elwjh Vkmuf’ki] bafM;k** fo”k; 
ij ØLVy Mk;usfeDl xzqi ds fjlpZ ,lksfl,V M‚- fcfiu ihrkacjuA 

2. Jh- vey nso ts-] fjlpZ Ld‚yj] l‚fyM vFkZ fjlpZ xzqi us 11 vçSy 2022 dks ^^isVªksØksuksy‚ftdy daLVªSaV~l vkWu 
n VsDVksuksFkeZy boksY;w’ku vkWQ dace vYVªkgkbZ&VsEijspj csYV ,aM bV~l bEIyhds’kUl QkWj n çhdSfEcz;u ØLVy 
boksY;w’ku vkWQ lkmFk bafM;k** ij viuk ‘kks/k dk;Z çLrqr fd;kA 

3. M‚- vthr dqekj csgjk] oSKkfud ch] leqæh HkwfoKku lewg us 22 vçSy 2022 dks ^^,lslesaV vkWQ xzkmaMokWVj ¶yks 
Mk;usfeDl ;wftax ,evksMh,Q,yvksMCY;w bu ‘kykso ,DokQj flLVe vkWQ egkunh MsYVk ¼bZLV dksLV½** ij ,d 
O;k[;ku fn;kA 

4. M‚- fLerk ih- ,l-] iksLV&M‚DVjy Qsyks] ck;ks ft;ksdsfeLVªh xzqi us 29 vçSy 2022 dks ^^, U;w okWVj ckWMh 
Msfyus’ku VsDuhd QkWj osVySaM ;wftax lsafVuy 2 best** ij ,d O;k[;ku fn;kA 

5. Jh- lqfer dqekj] fjlpZ Qsyks] ,Ve‚LQsfjd lkbal xzqi us 20 ebZ 2022 dks ^^n bokWY;w’ku vkWQ jsuMª‚i lkbt 
fMLVªhC;w’ku ¼vkj,lMh½ bu n LVªSVhQkWeZ izhflfiVs’ku** ij ,d O;k[;ku fn;kA 
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foLrkj xfrfof/k;ka
foLrkj xfrfof/k;ka

6. Jherh ch- ,l- çlhFkk] fjlpZ Ld‚yj] ejhu ft;kslkbal xzqi us 04 uoacj 2022 dks ^^,uok;uZesaVy eSXusfVTe ,aM 
ft;ksdSfedy dSjsDVjfLVDl vkWQ ,LVqjhu lsfMesaV] csiksj] dsjy] ,lMCY;w bafM;k** ij viuk ‘kks/k dk;Z çLrqr 
fd;kA 

7. Jherh flYik ,l] çkstsDV ,lksfl,V] l‚fyM vFkZ fjlpZ xzqi us 18 uoacj 2022 dks ^^,D;wt fjLikasflcy QkWj 
bafM;u vkslhu ft;ksbM ykW % bulkbV~l ÝkWe n fjO;w vkWQ ft;ksfQftdy fjlpZ** ij ,d O;k[;ku fn;kA 

8. M‚- vkj- çdk’k] fjlpZ ,lksfl,V] ck;ksft;ksdsfeLVªh xzqi us 11 tuojh 2023 dks ̂ ^,MsfVafQds’ku ,aM DokafVfQds’ku 
vkWQ lcejhu xzkmaMokWVj fMlpktZ bu dksys:u fjoj ,LVqjh] rfeyukMq] bafM;k** ij ,d O;k[;ku fn;kA 

9. Jh- ,e- çlkn] fjlpZ Ld‚yj] l‚fyM vFkZ fjlpZ xzqi us 29 ekpZ 2023 dks ^^Mhi fyFkksLQsfjd LVªDpj ,aM 
dSjsDVjfLVDl vkWQ n f’k;j tksu] lkmFk bafM;k ,aM ns;j VsDVksfud bEIyhds’kUl** ij viuk ‘kks/k dk;Z çLrqr 
fd;kA

10. Jherh vkj- ‘kkbuh jkt] fjlpZ Ld‚yj] ck;ksft;ksdsfeLVªh xzqi us 31 ekpZ 2023 dks ^^fjlpZ vkWQ isLVhlkbM 
Mk;usfeDl ,aM ,lksfl,VsM ck;ks ft;ks dSfedy izkslsl bu n dkMZekse IykaVs’kUl yksdsVsM bu isfj;kj fjoj csflu 
% Qksdl vkWu Lisfl,’ku LVMht ,aM fefVxs’ku LVªsVsthl** ij viuk ‘kks/k dk;Z çLrqr fd;kA

8-9 ç[;kr ‘kks/kdrkZvksa }kjk fof’k”V O;k[;ku8-9 ç[;kr ‘kks/kdrkZvksa }kjk fof’k”V O;k[;ku

fofHkUu fo”k;ksa esa ç[;kr ‘kks/kdrkZvksa }kjk fof’k”V O;k[;kuksa ds fgLls ds :i esa] ,ulhbZ,l,l ds i`Foh foKku eap 
¼bZ,l,Q½ us 2022&23 dh vof/k ds nkSjku 12 O;k[;ku vk;ksftr fd,A

1. M‚- ç’kkar ds- JhokLro] lgk;d çksQslj] cukjl fganw fo’ofo|ky; us 06 ebZ 2022 dks ^^ekbØksoso lsVsykbV 
lkWby ekWbpjkbt jsfVªoy % VsDuhDl ,aM pSysatsl** ij ,d O;k[;ku fn;kA 

2. M‚- ,u- iw.kZpaæ jko] oSKkfud th] jk”Vªh; HkwHkkSfrdh vuqla/kku laLFkku vkSj iwoZ funs’kd] ,ulhbZ,l,l us 13 ebZ 
2022 dks ^^lsbfLed ekWfuVfjax & n ekWLV iksVsaf’k;y Vwy QkWj fMVsD’ku] VªSfdax ,aM vyhZ okWfuZax vkWQ ySaMLykbM 
,aM ¶ywM~l** ij ,d O;k[;ku fn;kA 

3. M‚- ,l- bafnjk jkuh] oSKkfud&,Q] jk”Vªh; e/;e vof/k ekSle iwokZuqeku dsaæ us 05 vxLr 2022 dks ^^,u vksojO;w 
vkWQ vkbZ,eMh,, fjtuy fj,ukyk;fll** ij ,d O;k[;ku fn;kA 

4. M‚- vuqie gktjk] oSKkfud&,Q] ekulwu fe’ku] Hkkjrh; m”.kdfVca/kh; ekSle foKku laLFkku ¼vkbZvkbZVh,e½] 
iq.ks us 14 vDVwcj 2022 dks ^^DykmM] daos’ku ,aM ekbØksfQftDl % bu n ijLisfDVo vkWQ bafM;u lej ekulwu 
,aM ykbfVax gStkMZ** ij ,d O;k[;ku fn;kA 

5. M‚- LVsuyh ,p- ,Eczksl] çksQslj] ;wfuoflZVh vkWQ bfyuksbl] ;w,l, us 04 tuojh 2023 dks ^^fjdaLVªD’ku vkWQ 
fIy;kslhu ,uok;uZesaV~l bu n bfFk;ksfi;kbZ fj¶V oSyh** ij ,d O;k[;ku fn;kA

6. M‚- ikFkZ vkj- pkSgku] lgk;d çksQslj] vkbZvkbZ,lbZvkj eksgkyh us 04 tuojh 2023 dks ^^iSfy;ks,aFkzksiksykWth vkWQ 
bafM;k** ij ,d O;k[;ku fn;kA

7. M‚- vkbjhu eatsyk lsaVj Q‚j fMtkLVj jsftfy,al ds çeq[k vkSj leUo;d vkSj ,lksfl,V çksQslj] ;wfuoflZVh 
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vkWQ V~osaVh] uhnjySaM~l us 17 tuojh 2023 dks ^^ÝkWe eYVh gStMZ e‚Mfyax Vw fMtkLVj jsflfy,al % , eYVh 
fMflfIyujh ,izksp** ij ,d O;k[;ku fn;kA 

8. M‚- vpZuk ,e- uk;j] ,lksfl,V çksQslj] flfoy bathfu;fjax foHkkx] Hkkjrh; çkS|ksfxdh laLFkku xqokgkVh us 08 
Qjojh 2023 dks ^^ft;ksykWftdy izksDlhfeVh fcVohu vFkZ ,aM eklZ( , fjeksV lsaflax ijLisfDVo** ij ,d O;k[;ku 
fn;kA 

9. çksQslj lkSjsaæ dqekj Hkêkpk;Z] çksQslj] i`Foh foKku laLFkku] ,dsMsfe;k flfudk] rkboku us ^^fLFkj vkblksVksi 
flLVeSfVDl** ij ijLij fØ;k l= }kjk 22 Qjojh 2023 dks ^^oSiksj vkblksVksi osfj,’ku bu n rkboku fjtu 
M~;w Vw VkbQwu bu 2016 & , izksc vkWQ n VkbQwu ekWbpj ctV** ij ,d O;k[;ku fn;kA 

10. çksQslj ‘kadj cksl] çksQslj] HkwfoKku foHkkx] çslhMsalh ;wfuoflZVh] dksydkrk us 01 ekpZ 2023 dks ^^psaftax FkeZy 
,aM VsDVksfud fjtEl vkWQ ykWvj dafVusaVy ØLV Fkzq vkfdZ;u&çksVsjkstksbd ,jk % ,foMsal ÝkWe n bLVuZ ?kkV~l 
& jsaxkyh izksfoalsl ,aM ns;j vaVkdZfVd usclZ** ij ,d O;k[;ku fn;kA 

11. M‚- lh- lqjs’k jktw] oSKkfud @ bathfu;j&,lth ¼lsokfuo`Ùk½ vkSj iwoZ çeq[k] ekbØksoso fjeksV lsaflax vuqHkkx] 
varfj{k HkkSfrdh ç;ksx’kkyk] fr#ouariqje us 15 ekpZ 2023 dks ^^ekbØksoso fjeksV lsaflax VsDuhDl QkWj eStfjax 
lkWby ekWbpj ,aM bV~l ,fIyds’ku QkWj n vFkZ & lkbal LVMht** ij ,d O;k[;ku fn;kA

12. çksQslj ,e- ,l- ‘ks”k’kk;h] çksQslj] Qly fQft;ksy‚th foHkkx] —f”k foKku fo’ofo|ky;] thdsohds dSail] 
csaxyq# us 22 ekpZ 2023 dks ^^LVscy vkblksVksi Vw dusDV IykaV~l fon~ lkWby Vw ,gkal izksMfDVfoVh** ij ,d 
O;k[;ku fn;kA
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9- LVkQ fooj.k9- LVkQ fooj.k LVkQ
 fooj.k

LVkQ
 fooj.k

9-1 funs’kd dk dk;kZy;9-1 funs’kd dk dk;kZy;

M‚- T;ksfrjatu ,l- js funs’kd

MkW- Mh- ,l- lqjs’k ckcw oSKkfud & ,Q vkSj 
izeq[k] MhVhlh ¼31-07-
2022 rd½

Jherh ftfurk ek/kou leUOk;d xzsM 3

Jh ,l- vkj- mf..kÑ”.ku oSKkfud lgk;d xzsM ,

Jherh Vh- jse.kh ,eVh,l

Jh vkj- fcuqdqekj ,eVh,l

9-2 Bksl i`Foh vuqla/kku lewg9-2 Bksl i`Foh vuqla/kku lewg

MkW- VkWelu ts- dYyqdye oSKkfud & bZ vkSj 
çeq[k

MkW- panz izdk’k nqcs oSKkfud & lh

MkW- ch in~ek jko oSKkfud & lh

MkW- uhyatuk ljdkj oSKkfud & lh

MkW- dqekj cVqd tks’kh oSKkfud & lh

Jh vdkZ jkW; oSKkfud & lh

M‚- fcfou ft;ks t‚tZ oSKkfud & ch

Jh- ,l- ,l- lyt oSKkfud lgk;d xzsM 
ch

Jh ,u- fu’kkar oSKkfud lgk;d xzsM 
ch

Jherh th- y{eh oSKkfud lgk;d xzsM ,

Jh Ñ”.kk >k oSKkfud lgk;d xzsM ,

Jh- ds ,Ynksl rdfuf’k;u] xzsM ch

9-3 ØLVy Mk;ukfeDl lewg9-3 ØLVy Mk;ukfeDl lewg

MkW- oh- uandqekj oSKkfud & th vkSj 
izeq[k

Jh rVhdksaMk lqjs’k dqekj oSKkfud & lh

lqJh vYdk xksaM oSKkfud & lh

Jh ,l- f’kofiz;k oSKkfud lgk;d xzsM ,

9-4 ty foKku laca/kh lewg9-4 ty foKku laca/kh lewg

MkW- Mh iùyky oSKkfud & th vkSj 
izeq[k

MkW- , Ñ”.kdqekj oSKkfud & bZ

Jh jtr dqekj ‘kekZ oSKkfud & Mh

MkW+ ds- Jhyk’k oSKkfud & lh

Jh izlsuthr nkl oSKkfud & lh

9-5 tSo&Hkw&jlk;u lewg9-5 tSo&Hkw&jlk;u lewg 
MkW- ds- ek;k oSKkfud & ,Q vkSj 

izeq[k

MkW- ds- vuwi Ñ”.ku oSKkfud & bZ

Jh ckfMesyk misUnzk oSKkfud & Mh

MkW- ,l- dkfyjkt oSKkfud & lh    

Jherh Vh- ,e- fyth oSKkfud lgk;d xzsM 
ch

lqJh ih- oh- fofurk oSKkfud lgk;d xzsM ,

9-6 leqnzh HkwfoKku lewg9-6 leqnzh HkwfoKku lewg

MkW- ,y- ‘khyk uk;j oSKkfud & th vkSj 
izeq[k

MkW- Mh- ,l- lqjs’k ckcw oSKkfud & ,Q ¼31-07-
2022 rd½

MkW- jsth Jhfuokl oSKkfud & Mh

MkW- jes’k ekfMiYyh oSKkfud & lh

M‚- ,- çthr oSKkfud & ch

M‚- vthr dqekj csgjk oSKkfud & ch

Jh ,e- ds- jQhd oSKkfud lgk;d xzsM 
ch

Jh- ,e- ds- Jhjkt oSKkfud lgk;d xzsM 
ch

Jh f’kcw ‘kf’k oSKkfud lgk;d xzsM ,

Jh ,u- JhftRr oSKkfud lgk;d xzsM ,
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.k 9-7  ok;qeaMyh; foKku lewg9-7  ok;qeaMyh; foKku lewg

MkW- bZ- ,- js’eh oSKkfud & Mh  vkSj 
çeq[k

Jh /keZnkl t’k oSKkfud & Mh

MkW- lh- ds- mf..kÑ”.ku oSKkfud & lh

Jherh furk lqdqekj oSKkfud lgk;d xzsM 
ch

9-8 dsanzh; HkwfoKku ç;ksx’kkyk9-8 dsanzh; HkwfoKku ç;ksx’kkyk

MkW- jsth Jhfuokl oSKkfud & Mh ,oa 
leUo;d

Jh ih- ch- fofcu oSKkfud lgk;d xzsM 
ch

Jherh ,e- fyUlh lq/kkdju oSKkfud lgk;d] xzsM 
,

9-9 iqLrdky;9-9 iqLrdky;

MkW- Mh- ,l- lqjs’k ckc oSKkfud & ,Q ,oa 
leUo;d ¼31-07-2022 
rd½

M‚- ds- ek;k oSKkfud & ,Q ,oa 
leUo;d ¼01-08-2022 
ls½

Jherh ds- js’ek oSKkfud lgk;d xzsM 
ch

9-10 iz’kklu9-10 iz’kklu

Jh- Mh- ih- ekjsV ofj”B izca/kd

Jh ,- lth izca/kd

Jh- ,e- e/kq ek/kou mi izca/kd

Jherh vkj- t;k mi izca/kd

Jherh th- yko.;k mi izca/kd

Jherh banq tuknZuu oSKkfud lgk;d xzsM 
ch

Jh- ih- jkts’k dk;Zikyd

Jherh ih- lh- jklh dk;Zikyd

Jherh Qseh vkj- Jhfuoklu dk;Zikyd

Jherh fLerk fot;u dk;Zikyd

Jherh Mh- f’kEyk dfu”B dk;Zikyd

Jh- ih- ,p- f’kukt dfu”B dk;Zikyd

Jherh ds- ,l- vatw dfu”B dk;Zikyd

Jherh oh- lftrk dqekjh dfu”B dk;Zikyd

Jherh lhtk fot;u dfu”B dk;Zikyd

Jherh _pk Hkkjrh dfu”B dk;Zikyd
¼27-06-2022 ls 30-09-
2022 rd½

Jh ,e- ds- vkn’kZ rduhf’k;u xzsM ,

Jh- ih- ,l- vuwi ,eVh,l

Jherh ih- ,l- fnO;k ,eVh,l

Jh- ds- lq/khj dqekj ,eVh,l

Jh ,e- vkj- eq#du ,eVh,l

9-11 lsokfuo`fÙk9-11 lsokfuo`fÙk

M‚- Mh- ,l- lqjs’k ckcw
oSKkfud&,Q] leqæh HkwfoKku lewg ,oa

çeq[k] funs’kd rduhdh d{k
31 tqykbZ 2022 dks lsokfuo`Ùk
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jk”Vªh; i`Foh foKku v/;;u dsUnzjk”Vªh; i`Foh foKku v/;;u dsUnz

¼i`Foh foKku ea=ky;] Hkkjr ljdkj½¼i`Foh foKku ea=ky;] Hkkjr ljdkj½

vkDdqye] fr#ouariqjevkDdqye] fr#ouariqje

2022&2023 dh vofèk 2022&2023 dh vofèk 

ds fy, ys[kk ijh{kkds fy, ys[kk ijh{kk

10- rqyu i=10- rqyu i= rqyu i=
rqyu i=
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